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Combines all the Desirable Properties of Formvar and Nylon Coatings 


belden 


MAGNET WIRE 


Years of development work have 
produced this new and superior mag- 
net wire insulation. Belden Nylclad* 
Magnet Wire combines the desirable 
properties of Formvar and Nylon 
types. Its tough, durable coating elim- 
inates the need for paper or textile- 
covered wires (in many applications) 
and reduces winding space require- 
ments. Nylclad* provides increased 
toughness, increased solvent resist- 


ance,and resistance to softening under 
heat; it is not subject to solvent 
crazing. Nylclad* means improved 
windability — more compact coils — 
many over-all plus values at no 
increase in price. 

It will pay you to investigate 
Nylclad* Magnet Wire — another 
Belden development that makes for 
lower over-all costs. Write, today, 
for test data. 


Belden Manufacturing Co., 4633 West Van Buren Street, Chicago, Illinois 
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Demand for durable goods 
highlights strong business situ- 
ation; industrial output steadily 
rising. 


ENERAL BUSINESS conditions 

are exceeding the most opti- 
mistic expectations. Examination of 
the “Monthly Scoreboard” chart on 
this page will underline this state- 
ment. Each of the 13 product groups 
listed in the chart shows March fac- 
tory sales higher than in February. 
Compared with the same period last 
year, ten of these product groups are 
in the “up” column. 

What’s in back of the continued 
upward trend? Basically, it’s the 
strength in housing construction and 
the related high demand for such 
durable goods as refrigerators, house- 
hold laundry equipment, ranges, and, 
of course, the ubiquitous TV set for 
the new homes. The reaction of good 
business, of course, extends in ever- 
widening circles and reaches indus- 
trial equipment and the raw mate- 
rials and components markets. For 
example, new machine tool orders 
hit an index figure of 107.4 in 
March—the highest since June 1946. 
Copper, lead and zinc prices have been 
hiked and the latest employment fig- 
ures seem to definitely dispel any 
fears held previously of possible seri- 
ous unemployment this year. Here’s 
a round-up of some statistical high- 
lights: 


New orders placed with manu- 
facturers hit a postwar peak in 
March—up by 14 per cent from Feb- 
ruary and by the same percentage 
from March a year ago. Manufac- 
turers’ sales, too, registered a sub- 
stantial gain—the highest total since 
1948. . . . Federal Reserve Board’s 
index of industrial production reached 
186 in March, up by five points from 
February and by 25 points from the 
postwar low last July. (1935-39 
equals 100.) April output, when re- 





Headpiece: General Electric’s ‘‘More Power to 
America”’ Special. Ten cars filled with Apparatus 
Department exhibits off to a 150-stop swing around 
the country. (See p. 8 for story.) 
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ported, should be about 188. 

March set a record also for per- 
sonal income. This ran at an annual 
rate of $222.7 billion, or $3.6 bil- 
lion higher than the rate registered 
in February. After compensating for 
special factors, such as the fewer 
number of days in February, and the 
resumption of coal mining and pay- 
ment of veterans’ life insurance divi- 
dends in March, the net increase 
shown in March is estimated at a 
rate of $1 billion annually. 

“Gross national output”—the na- 
tion’s total output of goods and serv- 
ices—was booming along at the an- 
nual rate of $264 billion during the 
first quarter of this year. (Source: 
Department of Commerce.) On an an- 
nual basis this would top 1949 out- 
put by some $7 billion. Major con- 
tributing factor was the sharp in- 
crease in production for inventory 
purposes. . .. The Commerce Depart- 
ment also reports substantial boost in 
personal consumption. Annual rate 
during the first quarter rose to $183 
billion—$3 billion up over the rate 


MONTHLY SCOREBOARD 
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in the closing quarter of 1949. Almost 
‘9 per cent of consumer spending 
went into durable goods. 


Unemployment figures were 
substantially lower in April, down to 
3,515,000 from a postwar high of 
4,700,000 in February and 4,100,000 
in March. In terms of those employed. 
the showing was even better, since 
April employment rose by a million 
from 57,551,000 in March to a total 
of 58,668,000. ... A further improve- 
ment may be expected when complete 
April and May figures are tabulated, 
now that the Chrysler strike has been 
settled and the short-lived railroad 
strike has been called off. 

Record-making construction activ- 
ity continues as probably the biggest 
element in the nation’s economy. 
Contracts awarded for the first four 
months of this year aggregated 
$4,161,082,000—a whopping 58 per 
cent increase over the corresponding 
period last year. (Source: F. W. 
Dodge Corp.) April construction rec- 
ord for building and heavy engineer- 
ing contract awards broke the record 
for the second consecutive month. 
The total was $1.35 billion—an in- 
crease of $50 million over March. 


April steel production set a 
record for that month—8,196,050 
(Source: American Iron and 
Steel Institute.) Operation during the 
month was at 100.2 per cent of ca- 
pacity, compared with 88.7 in March, 
and 98.6 per cent in April 1949. 
(Capacity a year ago was somewhat 
smaller. Increase in capacity during 
1949 is estimated at 3.4 per cent.) 
Steel supplies are definitely on the 
tight side. Not much relief is expected 
before the end of this year. . . . In- 
roads of strikes on steel output was 
brought out by Irving S. Olds, chair- 
man of the board, United States Steel 
Corp., at a recent stockholders meet- 
ing. According to Mr. Olds, the steel 
industry lost 29,000,000 tons of steel 
since the end of the war owing to 
strikes and labor difficulties. 

First-quarter performance by the 


tons. 
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Cn you think of 


electric Hea; 


rink ¢f MOSkins Chromel 


Long-lasting heating units made of Hoskins 
Chromel resistance alloy add a big ‘‘plus-per- 


formance” factor to electric heat treating furnaces. 
Or any other electrical heating device, for that 
matter, where long-life dependability is an im- 
portant first consideration. For Chromel, you 
know, is the original nickel-chromium alloy that 
first made electrical heating practical. It’s durable 
stuff... highly resistant to oxidation... because, 
in use, it quickly forms a thin, dense oxide ‘‘skin”’ 
that doesn’t readily flake off with the expansion 
and contraction caused by intermittent heating 
and cooling. Instead, this tight protective coating 
adheres strongly to the basic metal and effec- 
tively prevents continued destructive oxidation. 


It possesses close-to-constant “hot” resistance 
between 700° and 2000° F., delivers full rated 
power throughout its long and useful life. And 
it’s backed by a record of over 40 years special- 
ized research and manufacturing experience 
which represents your best assurance of uniform 
quality, dependable performance, prompt de- 
liveries, and qualified field application service. 


So, whether you’re producing industrial electric 
furnaces, household appliances, or any one of 
countless other electrical heating devices, you'll 
do well to specify the exclusive use of Hoskins 
Chromel. Available as wire, ribbon, rod and strip 
in sizes to meet the requirements of your par- 
ticular application. 


Our Catalog M-1 contains useful technical information and helpful application data... want a copy? 


4445 


NEW YORE 4 


MANUFACTURING COMPANY 


LAWTON AVE. 


* DETROIT 8, MICHIGAN 


CLEVELAND s CHICAGO 


West Coast Representatives in Seattle, San Francisco, Los Angeles 
in Canada: Walker Metal Products, Lid., Walkerville, Ontario 


chel-chromium resistance alloy that first made electrical heating practical 











big electrical companies this year is 
generally ahead of last year. West- 
inghouse reports a net income of 
$11,890,377 against $10,866,921 last 
year. Net sales and new orders were 
slightly off in dollar value but this is 
accounted for, no doubt, by lower 
unit prices. Sales billed were $223,- 
933,898 against $226,658,722; and 
new orders received were $229,985.,- 
576 vs. $254,054,157. 

G-E rang up a net profit of 
$36,858,000 for the first three months 
of 1950, described as the highest 
quarterly total in the company’s his- 
tory, and 38 per cent up from the 
same period last year. . . . Sales are 
booming, with refrigerator output al- 
ready at an all-time high, and range 
output rapidly approaching that level. 
Backlog of small appliance orders is 
mounting, it was disclosed, totaling 
pretty close to 1,000,000 units. 

Sharp increase in earnings was re- 
ported also by the Radio Corporation 
of America. Net profit for the first 
quarter of the year aggregated $11,- 
236,231 compared with $5,932,083 


2 naomi of American industrial 


power and product-design ingenu- 


ity, the 10-car General Electric “More 
Power to America Special,” launched 
on April 24, is by now speeding along 
on its nation-wide tour to 150 key 
industrial centers throughout the coun- 
try. Sponsored by G-E’s Apparatus De- 
partment, the train displays more than 
2000 diverse electrical products, proc- 
esses and methods representing the out- 
put of some thirty G-E plants. The 
4500-hp, 2-unit Alco-GE diesel-electric 
locomotive that hauls the train is in 
itself one of the exhibits. The many 
electrical features of the train and the 
skill and engineering needed to build 
and operate this exhibit-on-wheels jus- 
tify description of the entire project as 
a vast product-design endeavor, no less 
than as an imaginative and bold stroke 
of merchandising promotion. 

Grouped in eleven different, but in- 
tegrated sections, the exhibits fall into 
these classifications: Power Generation, 
Distribution and Transmission; Drives 
and Controls; Materials Handling; 
Welding; Heating; Renewal Parts and 
Service Shops; Industrial Lighting; 
Components for Industry; Measure- 
ments; National Security; and Civic 
Improvement. The exhibits have been 
designed to underscore heavily the 
“advantages of electrification in terms 
of increased production, reduced costs 





for the same period last year. An in- 
teresting factor brought out by Chair- 
man of the Board David Sarnoff is 
that in 1949 the RCA Victor Division 
placed more than 180,000 purchase 
orders valued at $125 million with 
4800 independent suppliers, most of 
them small companies, located in 42 
states. 

Purchasing agents in their monthly 
survey-report for April reflect the 
“substantial pickup” in industrial vol- 
ume. Both in orders booked and in 
production figures, current perform- 
ance has passed the high rates that 
were in effect last August and Sep- 
tember prior to the steel strike. Re- 
employment rate is reported as “the 
best since last September.” Buying 
policies are somewhat easier with an 
increase in the 60-to-90-day area. No 
weakness is found in the industrial 
materials price structure. (Source: 
National Association of Purchasing 
Agents.) 


Materials-wise, interest centers 
on the nonferrous metals. Fabricators 






-.. “Mountain to Mahomet’; G-E’s 2000-Product Exhibit 


and improved’ product quality.” 
Throughout the tour, which will extend 
into 1951, the exhibits will be open to 
representatives of manufacturing and 
transportation industries, the Armed 
Services, the Federal government, 
municipalities, and the electric utilities. 
As phrased by C. H. Lang, vice 
president in charge of sales, G-E’s 
Apparatus Department is “taking the 
mountain to Mahomet; taking 2000 of 
General Electric’s finest products and 
ideas out to the sidings and whistle- 
stops of industry.” G-E’s objective is 
“to bring every important civic and 
industrial leader in America face to 
face with his 
opportunities.” 


mid-century electrical 


Not the least significant aspect of 
this G-E venture is the solid emphasis 
it puts on the value and importance of 
the industrial and on the 
modern concept of industrial selling as 
“informative, challenging, progressive.” 
With the “headlong rush” to postwar 
industrial expansion behind us, a turn- 
ing point in the national economy is 
seen by G-E spokesmen, and at this 
point, they emphasize, it will take 
“energetic salesmanship, and _ brilliant, 
large-scale promotion to our 
economy rolling.” 

Investment in productive machinery 
as the “backbone of America’s security 
and prosperity” was urged by H. V. 


salesman, 


keep 





of copper and copper-alloy products 
have boosted their prices by 114 to 
15g¢ per lb. Refined copper itself is 
now advanced to 2014¢. Primary 
copper output slid off in April to 
74,262 tons from 78,928 (corrected) 
in March. Refined output also dipped 
to 103,293 tons from 113,440. Re- 
fined stocks were down to 57,028 
tons from 60,276. (Source: Copper 
Institute.) . . . Lead, too, is in a very 
strong position. Prices have been ad- 
vanced to 12¢ per lb with sales said 
to be in excess of current output... .. 
Zine stocks are reported (American 
Zinc Institute) at the lowest figure 
since April 30, 1949. Market is very 
strong. . . . Output of primary alu- 
minum in the first quarter of 1950 
totalled 322,425,008 lb as against 
259,772,157 Ib for the same period 
last year. (Source: Aluminum Asso- 
ciation.) 

Based on the performance for the 
first four months of this year, an 
output of some 1.65 billion lb of 
plastics for all of 1950 was indicated 
by SPI President-Elect Horace Gooch. 


Erben, vice president and general man- 
ager of G-E’s Apparatus Department. 





Mr. Erben pointed out that in the 
“boom” year of 1948 production of 
durable equipment for modernization 
and expansion of industry aggregated 
$20.7 billion. In 1949, this dropped 
off to $19.7 billion. For 1950, the 
estimate is about $17.0 billion—a 14- 
per cent drop. Although G-E men 
feel this is on the pessimistic side, Mr. 
Erben said that it is “high time for 
all of us in American industry to start 
working to reverse the trend.” G-E has 
shown its own faith in the future by 
putting close to $500 million since the 
war into new plants and into moderni- 
zation of old plants. 


On the engineering side, the con- 
struction of the exhibit took in many 
design factors such as weight, 
shock resistance and electric power re- 
quirements. 


size, 


Where possible, actual 
equipment is displayed; in other in- 
stances suitable scale models are used. 
Transparent models are used frequently 
to show operation. Many of the major 
exhibits can be operated by visitors, or 
go through an operating cycle: auto- 
matically. In scope the exhibits range 
from conventional components to new 
application in ultrasonics, atomic power 
and delicate fire controls for military 


use. oo a 
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Specify 
AKEPEACE™ 


With nearly sixty years experience in the pro- 
duction of both laminated and solid precious 
metals, MAKEPEACE is today an accepted “head- 
quarters” for the many special precious metal 
products and assemblies called for in the electronic 


field. 


Silver or gold, or platinum, or palladium, or 
their alloys, are bonded to the required base metal, 
such as copper or bronze alloys, to produce the 
required operating characteristics at real savings 
in cost over solid precious metals. 

Today, rings are used in special electric motors, 
calculators and computators, radar, fire control 


instruments, potentiometers and many other elec- 


tro-mechanical devices. 

Laminated tubing is increasingly called for in 
the new higher frequency R. F. plumbing . . . for 
wave guides... and for coaxial line segments. 

MAKEPEACE maintains a fully equipped re- 
search and testing laboratory .. . as well as a staff 
of thoroughly experienced metallurgists, chemists 
and consultants . . . all at your service. 


Your inquiries are cordially invited and will 
receive our prompt and interested attention. 
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Jr., at the Society’s recent annual 
business meeting. This would be 10 
per cent higher than for 1949... . 
Industrial paint, varnish and lacquer 
sales showed a sharp upturn in March 
(Bureau of the Census) with total 
sales valued at $32,263,504 against 
$27,145,207 in February, and $30,- 
167,754 a year ago. 


Resistance welding machine 
shipments were substantially higher in 
March—23 per cent higher than in 
February. Order backlog (as of 
March 31) was up by 16 per cent. 
(Source: Resistance Welding Insti- 
tute.) 

Textile machinery field is rapidly 
showing a new look. Recent exhibi- 
tion at Atlantic City sponsored by 
the National Association of Textile 
Machinery Manufacturers disclosed 
many improvements in design. Prime 
objectives: Bypass unnecessary op- 
erations and introduce as much au- 
tomaticity as possible with modern- 
ized controls and drives. A particu- 
larly inviting field for the machine 
designer is the probable need for 
special machines to use with some of 
the newer fibers such as Du Pont’s 
acrylonitrile fiber known as “Orlon.” 


Big shift in the foreign trade 
picture is coming into focus as im- 
ports into the United States begin to 
overhaul our exports. . . . March im- 
ports shot up to $663 million, the 
highest since December 1948, while 
our exports skidded off to $867 mil- 
lion, 26 per cent below the totals for 
March 1949, 

Other highlights in the foreign 
trade field: International G-E shipped 
1800 TV sets to Brazil, said to be 
first large commercial shipment to 
Latin America. . . . European ma- 
chinery producers are making a 
strong effort for American business; 
a number of European-make ma- 
chines were in evidence at recent trade 
shows. . . . But the market here will 
largely be in specialized lines. . . .. 
Meanwhile the Economic Cooperation 
Administration announces that the 
heavy installation of American ma- 
chinery in Europe is creating a 
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brand-new market for the export from 
this country of repair and replace- 
ment parts. 


. . . Stray Fields 


Monthly flow of new-product an- 
nouncements across the editors’ desks 
frequently discloses a market pat- 
tern, so to speak, in the demand and 
supply of components and materials. 
The current crop (see p. 132) re- 
flects considerable activity in her- 
metic sealing, new magnet wire enam- 
els, miniature  snap-action limit 
switches, signal generators (TV in- 
fluence?). The field of pressure-sen- 
sitive electrical tapes has obviously 
broadened. Several new compounds 
in silicone rubber and resins have 
been noted. Commercial output of 
fluorocarbon-resin components is be- 
coming more frequent. To sum up: 
Component and materials manufac- 
turers give evidence of trying hard to 
meet the design engineer’s demands 
for improved products needed to 
solve contemporary design problems 


that involve better service perform- 
ance, plus compactness and (fre- 
quently) reduced production costs. 


4 * * 


Add another possibly significant 
trend: Some of the bigger manufac- 
turers are releasing for general sale 
certain “pet” components that they 
have previously made only for their 
own manufacturing needs. 


tt * * 


Military product development, ac- 
cording to a Signal Corps display 
during the recent Armed Services 
Week, rests four-square on these 
foundations: Ruggedization; Climat- 
ization; Miniaturization; and Stand- 
ardization. . . . An effective slogan 
for a good deal of “civilian” design! 


* * * 


“Miniaturization,” incidentally, 
brings up a neat point of precise ter- 
minology. Has anyone actually de- 
fined or limited the use of the term 
“miniature”? Of “subminiature”? 
And what about new variations such 
as “microminiature,” not to say the 
British “minimized” component? 
What comes beyond microminiature ? 
Micromicrominiature? Maybe the an- 
swer is a subscript system where 
“miniature,” could denote the ulti- 
mate or practically invisible minia- 
ture component! 


* * oh 


If you’ve already written off AM 
radio, better take a look at these fig- 
ures: According to Radio Daily’s 
1950 Annual, 219 new AM stations 
went on the air during 1949 bringing 
the total to 2086. This does not in- 
clude 148 additional stations for 
which construction permits had been 
issued as of Dec. 31, 1949... . : As 
to TV stations, there are 103 now in 
operation—almost twice as many as 
a year ago. 

* * *% 

Add to the roster of highly spe- 
cialized trade or professional groups 
the Association for Computing Ma- 
chinery which recently held a push- 
button jamboree at Rutgers in coop- 
eration with the University’s College 
of Engineering. 


Electrical Manufacturing WC 4 LZ Among the feature articles scheduled to 


appear in coming issues @ Control Amplifiers for Servomechanisms e Interpretation of 
Temperature Ratings for Motors ¢ Appearance Design of Woodworking Machines ¢ 


Survey of Hermetically Sealed Relays e Pressure-sensitive Electrical Tapes cut costs. 
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Military to the Rescue 


ee of electrical equipment 

a long time ago were quick to see 
the opportunities offered by electronic 
controls—but reluctant to use them be- 
cause of what was considered to be poor 
reliability of components. Requirements 
for service-life performance were set by 
the major market for electronic compo- 
nents—home entertainment—where a 
500 hr life was acceptable. But 500 hr is 
less than a month of round-the-clock 
operation for a piece of production equip- 
ment. 

Two years ago a line of ruggedized 
10,000-hr electron tubes was announced 
(ELECTRICAL MANUFACTURING, May 
1948, p. 90). Performance and service 
data reported on these tubes at the recent 
symposium in Washington on Improved 
Quality Electronic Components give an 
encouraging picture of this development 
and the progress being made. But what 
good is a 10,000-hr tube with home- 
entertainment grades of capacitors, re- 
sistors, transformers and other compo- 
nents? True, derating helps some but is 
hardly more than a palliative. Some- 


thing better is needed. 


And this is where the military is com- 
ing to the aid of the industrial equipment 
designer. Because the Armed Services 
are in a position to get it (almost regard- 
less of cost) they are breaking through 
long-established quality ceilings. Reliabil- 
ity specifications are being set up and 
met that will open the door for electronic 


applications in industrial equipment. 

The first goal was sturdier components 
and the introduction of high-shock and 
vibration tests. Then, longer operating 
life without failure or loss of performance 
was sought. Next came requirements for 
smaller and lighter units, and now opera- 
tion at high ambient temperatures. Each 
step is making electronic components 
more useful in electronic controls. 

Still another military objective—uni- 
tized assemblies—now offers real aid to 
the industrial field in reducing down-time 
when maintenance is necessary. It has 
been common experience that when fail- 
ures occurred about 75 per cent of repair 
time was spent on finding the cause of 
failure. Unitized assemblies with bal- 
anced life for all components in the as- 
sembly and simple means for indicating 
the location when trouble comes are the 
answers being developed for military 
equipment. For industrial applications, 
such long-life units replaced at end of 
regular service periods could reduce oper- 
ating failures to what is normal for other 
electrical components—a real cost reducer 
to the user of industrial electronic con- 
trols. 

There is enough “steam” behind these 
military requirements today to assure the 
designer of industrial electronic equip- 
ment that a better day is coming. And it 
is coming fast. Some old prejudices re- 
garding electronic controls, valid perhaps 
at the time, are becoming valid no longer. 
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eliminates use of explosives. 


Joy continuous miner 





LECTRIC POWER is achieving further gains 

in mechanizing underground mining which is 

largely a bulk material handling problem. Since 
the ideal goal is to attain as nearly an uninterrupted 
flow as possible from the working faces to the surface, 
the chockstone shows up as the operation of drilling 
and blasting at the face. This is necessarily an intermit- 
tent operation. The problem becomes one of maneuver- 
ing equipment underground so as to be at the right 
place at the right time. Not only is the coordination 
of cutting and loading machines with shuttle car move- 
ment involved, but also the close supervision of drill- 
ing, blasting and timbering operations. 

Motor driven machines have been available for load- 
ing the blasted coal or ore into mine or shuttle cars. 
Now there comes along a machine that supplants dyna- 
mite and literally tears soft coal out of the mine face 
and automatically loads it into a.shuttle car. The oper- 
ation is still intermittent since the machine must be 
advanced in steps but the maneuvering time is greatly 
reduced. While the loaded shuttle car makes the round 
trip to the fixed conveyor system (generally a belt), 
coal is dumped into a movable storage bin. Hence the 
Joy Continuous Miner, made by the Joy Manufactur- 
ing Co., Pittsburgh, represents a tremendous step for- 
ward. On the average it has doubled the output per 
man per shift over more conventional power methods 
and under ideal conditions has produced five times the 
output for a short stretch. , 

Chain-operated cutters for undercutting the seam 
prior to drilling and blasting have been in use for over 
fifty years. The new idea was to combine six power- 
driven chains in parallel so as to form a ripper bar 
30 in. wide and an effective depth of 15 in. “Sumping” 
this ripper head area forward 18 in. at a time gives 
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Motor power tears coal out of rriinne 





face and delivers it to shuttle cars, 


a volume that can be multiplied by sweeping it from 
seam floor to roof and horizontally to a width of 
perhaps 16 ft. It takes a 50-75-hp motor to power an 
old-type single chain cutter; it takes only a pair of 
65-hp motors to power the new multiple chain cutters, 
so the gain in efficiency is tremendous. Vertical and 
horizontal sweeping motions are performed with hy- 
draulic power supplied from a 10-hp motor and pump. 
Two 5-hp motors drive the rear loading conveyor and 
two other 714-hp motors are required for crawler trac- 
tion drive. A conventional loader that takes coal off the 
oor calls for a 50 to 75-hp motor. The net result is 
that a single machine with a connected load of 165 hp 
doubles the output per man operating a group of units 
that might demand anywhere from 120 to 170 hp (al- 
lowing 15-20 hp for a drill). For the ordinary cutting 
and loading operation (because of the intermittent 
duty), the motors are rated on a 75 C rise for 1 hr, 
whereas the main motors on the continuous miner are 
rated on a continuous basis. 

The continuous miner is limited largely by the ability 
of auxiliary equipment to take the coal away. It will 
mine as much as 2 tons of coal a minute for a short 
period. Its output is dumped into a rubber-tired shuttle 
car which carries from 3 to 14 tons and may have to 
make a trip of 300-400 ft each way at an average speed 
of 4% mph. Since soft coal seams vary considerably in 
depth, the Joy miner is made in two heights. The low 
model cuts to a height of 66 in. and has a height of 
34 in. whereas the high model cuts to a height of 98% 
in, and is 53% in. high. The motor and control require 
ments of each are \substantially the same and the de- 
scription to follow will pertain to the low model, Fig. 1, 
inasmuch as the space problems are more severe. 

Three major assemblies comprise the machine: (1) 
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Or mine service are extreme 


As exemplified in the new Joy Continuous Miner, design of the seven 


d-c motors and associated control apparatus must meet such rigorous 


service conditions as explosion-proof construction in confined space 


with high overloads and heating problems, with “permissible” ven- 


tilation to counteract formation of nitrous oxide under heavy arcing 


of commutators and contactors, and provision for emergency stopping. 
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Chassis unit carrying the two traction motors and the 
pump motor and the upper turntable on which the 
two 65-hp ripper-bar drive motors are mounted; (2) 
ripper bar head and front conveyor unit with power 
take-off from cutter gear box; and (3) the rear scraper- 
type conveyor unit with separate motor drive. Main 
chassis mounts the crawler traction treads, the elec- 
trical controller housing and hydraulic pump and valve 
controls. All power functions of the “actuator type” 
—straight forward translation or partial rotation about 
a center—are performed hydraulically and include these 
piston and cylinder powered actions: (1) Push ripper 
bar forward into depth of cut; (2) elevate ripper bar 
through are (shearing) ; (3) swing turntable and rip- 
per bar 45 deg either side of center; (4) swing rear 


conveyor in are of equal amount; (5) elevate rear con- 
veyor; (6) elevate forward conveyor; and (7) roof 
timber jacks. Return strokes are obviously included. 
In addition there are two hydraulic wobbleplate motors 
which drive two screw conveyors to gather in droppings 
on the mine floor. 

In operation, the miner is moved to the working face 
on its crawler treads under motor power with the rip- 
per bar head in retracted position. The ripper bar is 
swung to the right to the width to be mined, lowered 
to the floor and advanced hydraulically 18 in. into the 
coal face. Next movement sweeps the ripper bars 
upward to the roof of the seam. The ripper bar is then 
retracted, lowered and moved to the left 30 in. to make 
the next upward swing. These “mashie” strokes are 


Fig. 2—Sectional view of special 65-hp water cooled Reliance motor of hexagonal shape to drive ripper bars. 
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3 (Left)—Dynamometer performance curves of 65-hp compound-wound cutter head motor at various line voltages. 
4 (Right)—Dynamometer test curves of 74%-hp series traction motors for crawler drive of continuous miner. 
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repeated until the full width is mined. The whole ma- 
chine is then moved forward 18 in. on its crawlers and 
the cycle repeated. 

The seven electric motors that power all rotary move- 
ments and the associated control equipment and wir- 
ing must meet Bureau of Mines requirements for oper- 
ation in hazardous gas or vapor-air mixtures or in 
dust atmospheres. This involves use of explosion-proof 
construction for electrical enclosures. This means that 
flames that arise from internal explosions in electrical 
equipment must not pass outside to the surrounding 
atmosphere ; in other words, it calls for totally enclosed 
explosion-proof motors and control cabinets with spe- 
cial ventilating features. Since the cutter head motors 
demand the greatest power in the most limited space, 
they will be described first. All motors are of special 
design supplied by the Reliance Electric & Engineering 
Co., Cleveland. 

Since about three-fourths the power is expended in 


Fig. 5—Operating position of the machine, with one of 
traction motors at right, hydraulic pump motor at left. 
Master electrical control switch is on top of the latter. 
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the ripper bar drive, the design of these motors was 
the most critical. For one thing, they are rated for 
continuous service rather than intermittent. Providing 
a continuous-duty, explosion-proof motor within very 
limited space presented a number of unusual design 
problems, including the question of how to produce 
the horsepower required with the least loss, and with 
a maximum of heat-dissipating ability. The problem 
was solved by making the motor octagonal in shape. 
This allows more copper and iron to be packed into 
the cross sectional area available. 

Extra bracing, mechanically, is given coils to add 
strength so essential under the operating conditions to 
be met in mine service. The very latest in high tem- 
perature insulation materials, proven by years of Re- 
liance research in the laboratory and in the field, have 
been used. As a result, horsepower requirements have 
been met and at the same time added years of life free 
from the destructiveness of heat have been secured. 
These features plus water cooling, have produced a 
motor with more horsepower per unit of volume than 
has ever before been achieved. 

Frame is cast steel, Fig. 2, and is 19% in. square, 
42 in. long, weight 2300 Ib. To aid in heat dissipation, 
four water jackets are arc welded to each of the four 
flattened corners and are interconnected by piping. 
Water carried to the machine by hose connection is 
used both to spray the ripper bars for dust abatement 
and to carry away an appreciable part of the heat gen- 
erated in the operation of such large horsepower 
motors. 

The motor is a compound-wound unit designed for 
250-volt or 500-volt d-c mine circuits. It is nominally 
rated at 65 hp continuous-duty, 75 C rise at a speed 
of 1200 rpm. As the dynomometer curve, Fig. 3, shows, 
speed at rated voltage and horsepower is 1475 rpm so 
as to meet a guaranteed speed of 1200 rpm at a some 
what lower voltage. This was done to meet the prob 
lem realistically and maintain maximum production 
even where low voltage conditions exist. 

Speed-torque characteristics of the two cutting mo- 
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Fig. 6—Elementary wiring diagram of power and control 


circuits for the seven motors. Control panel is energized 
by closing a special heavy duty snap action switch “safe off” 
and “reset.” Coil Me brings in My through normally open 
contact Mz to start pump motor. This motor has a starting 
resistor in series with armature which is shorted out at P 
through timing relay contacts M;. Cutter and conveyor motors 
are started simultaneously through a second snap-action switch. 
Conveyor motors are started in parallel with ripper bar motors 
through contact B. Two sets of starting resistances R; Ro and 
Re Rs are successively cut out through contacts 11A and J2A 
by time-delay relays B and 1]A. Traction motors are governed 
by two-speed forward and reversing drum switches. If the 
switches are thrown to full-speed position, the starting resistors 
(held in on the low-speed setting) are cut out through time 
delay relays. 
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Fig. 7—Contactors of 500-amp capacity mounted on pan- 
els in controller case of low-model 250-volt miner. 








tors are matched through small rheostats in the shunt 
fields. These rheostats are located under a screw plug 
in the housing over the slip clutch. Adjustment is made 
by screwdriver at the factory and the plug can be 
sealed to prevent unauthorized tampering at the mine. 

A breather is supplied to ventilate the ozone formed 
due to sparking at the commutator and to prevent for- 
mation of nitrous oxide and destructive nitric acid. This 
breather consists of a series of perforated disks that 
form a labyrinth to break up and quench any flame 
resulting from an explosion of gases within the motor 
housing, in accordance with Bureau of Mines regula- 
tions. A certain amount of cooling is also provided by 
the breather. Other, solid brass handhole covers are 
provided for access to the brush rigging. 

The two motors are mechanically interconnected 
through the sprocket drive of the six ripper bar chains. 
Splined drive shaft on which these sprockets are 
mounted is connected to a speed reducer at each end 
which advances and retracts with the cutter head. 
Power connection to the motors is by telescoping shafts 
of unusual design. To conserve space they are located 
inside the motors. Armature shaft is a heavy steel tube 
of 3 in. ID and has an external 30-deg involute spline 
at the commutator end. To this is attached a housing 
containing a spring-loaded disk clutch for mechanical 
overload protection and a Rzeppa self-aligning ball 
joint. The inside member of this joint is splined to 
the inner telescoping power take-off shaft which rides 
inside the outer power drive shaft. The latter is coupled 
to the ripper bar gear case through a second aligning 
joint. Concentric with this joint is a single-groove 
V-belt sheave for power take-off to an intermediate 
conveyor drive through a universal jointed connector 
shaft. 

Whereas feeding of the ripper bars into the mine 
face (sumping) is done under hydraulic power, bring- 
ing the machine to the face and maneuvering it in the 
mine galleries is accomplished by a pair of traction 
crawlers, each independently motor driven. When both 
motors are driving their respective crawler tracks in 
the same direction the machine will tram either forward 
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Fig. 8—“Permissible” breather disks for ventilating out- 
let on contactor case. Similar design used for motors. 


or back. For making turns, one traction motor is 
trammed backward and the other trammed forward. 
Since duty requirements are intermittent, a nominal 
rating of 7% hp becomes 4.3-hp continuous rating at 
75 C rise (Class B) or 9 hp for 1 hr. 

Motor is patterned after a series mill type with 
characteristics shown in Fig. 4. These dynamometer 
test curves do not show the effect of starting resistance 
which is cut out after a time delay as will be explained 
later. Measuring 153% in. diam by 18% in. long, these 
two motors have rolled steel frames with cast iron 
end frames, totally enclosed. Shafts are carried on 
single-row ball bearings. Motors are flange mounted 
to a right-angle gear reducer, bolted to the machine 
frame, and for further support in transit the motor 
frames are held rigidly in place by a pivoted strap over 
a saddle, Fig. 5. There is a single reduction (21:34) 
through spur gears and a right angle drive through 


Fig. 11—Heavy duty 


plastic base 










snap- 
action switch for “safe-off” 
and “reset” of control panel. 


Fig. 9—Resistor bank for motor starting is wound with 
stainless steel wire on ceramic cores on steel frames. 





a conventional worm and wheel, with  roller-chain 
sprocket output. Other end of output shaft is extended 


, 
/ 


to carry a 14% in. steel disk which is pinched against 
friction surfaces to form a brake. This action is 
effected through a hydraulic piston. Roller chain drives 
downward to sprocket driving crawler tread. Final re- 
duction is in planetary gear housed within the pair of 
crawler sprockets. All these rotating parts are mounted 
on tapered roller bearings. 

Motor driving the hydraulic gear pump for all hy- 
draulically actuated motions is mounted beside one of 
the traction motors. It is nominally rated at 7% hp at 
1750 rpm, 75 C rise 1 hr. Frame construction and rotor 
mounting are similar to other auxiliary motors except 
that frame is foot mounted conventinally. Drive to 
pump is by multiple V-belt. A shrouded fan on the 
motor shaft provides ventilating air for the contactor 
case by way of the enclosure housing the starting re- 
sistors and increases the rated power 
from 7% to 10 hp. 

Two compound-wound motors power 
the “tail” or “boom” conveyor which 
transports coal from the hopper to the 
rear of the machine and deposits it in 
a shuttle car or haulage conveyor. 
These motors are rated 5 hp at 2200 
rpm, 75 C rise 30 min. duty, and are 
mechanically interconnected through 
their integral gear reducers and right- 
angle drives to a single conveyor drive 
sprocket. Actually only about 1% hp 
is required when the conveyor is run- 
ning under load. This unit is over- 
powered to meet maximum torque 
when conveyor is started up fully 
loaded. The use of two motors also pro- 
vides assurance that production will be 
maintained even if one motor should 
fail. 

Each motor has a spur gear speed 
reducer flange mounted with output to 
a universal joint and propeller shaft 
driving Cone Drive worm gears. Since 
motors are carried on a swinging boom 
which may strike mine wall, they are 
very rigidly constructed and are held 
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Fig. 10—Joy Magnetax single-pole contac- 
tor with mercury time-delay relay on side. 


in saddles by two pivoted straps to re- 
sist impact. 

Control of the seven motors is exem- 
plified in the elementary wiring dia- 
gram, Fig. 6. Except for the two con- 
veyor motors, which are oversize, 
motors are started through resistances 
cut out after a factory-set time delay. 
Because of their size, the ripper bar motors, which are 
operated in parallel with the two conveyor motors, have 
the starting resistors cut out in two steps. All contactors 
are located in a central control box located toward 
the rear of the chassis opposite the operator’s position 
where the manual controls are concentrated. Starting 
resistors are located just ahead of the control panel 
and beside the left-hand traction motor. To withstand 
an internal gas explosion or the shock of a mine ceiling 
collapse, for that matter, all components are housed 
in welded steel plate enclosures of ample gage. As in- 
dicated in Fig. 7, ten of the contactors are mounted 
on the swinging door which has a ground fit with the 
main cabinet. This joint is not gasketed as damage to 
the gasket would make the case no longer explosion- 
proot. 

Ventilation of such a case is a major problem. With 
heavy duty equipment of this kind handled under ad- 
verse conditions, frequent starting and stopping under 
load is bound to cause severe arcing at the contactors. 
The nascent Og of ozone joins with nitrogen in the air 
to form nitrous oxide which in turn combines with 
moisture to form nitric acid. Venting of nitrous oxide 
is effected by pumping warmed air into the case and 
letting it escape through “permissible” breathers. An 
impeller on the pump motor shaft forces mine air into 
the resistor box and thence by direct openings into the 
control cabinet. Pump motor was selected for fan drive 
because it runs continuously as soon as the panel is 
energized. Breather used is pictured in Fig. 8. It con- 
sists of 11 perforated metal disks separated by open 
rings to effectively cool and quench any flame originat- 
ing from an explosion of gas or dust inside the box. 
Using heated air keeps any damp dirt from forming 
on any surfaces. Similar breathers are used on each 
ripper bar motor, except that the disks are larger in size. 

Joy Manufacturing Co. makes most of its control 
components. One of them, a two-bank starting resistor 
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Fig. 12—Master switch for controlling the two series traction motors. 


assembly is illustrated in Fig. 9. There are six banks 
in the complete assembly. Stainless steel 5-gage wire 
is wound on cordierite ceramic cores held between 
ceramic end disks and supported mechanically on stain- 
less steel tubes having U-shaped ends. Resistance wire 
is arc welded to lugs which are tied in with bare cross- 
connection wires by capscrew clamps. Operating tem- 
perature of wire is 1100 F. Resistance ranges from 
0.603 ohms for 12 of the cores, 0.814 for eight of them 
and 2.05 ohms for the last two, which are in series in 
the pump motor starting circuit. Structural supports 
are arc welded steel. Separating studs are covered with 
mica tubing wherever resistor jumpers cross over. Re- 
sistors were designed by Joy engineers to operate 
satisfactorily in totally enclosed compartments where 
ventilation from air convection is absent. 


D-C Contactors 


Joy has made its own line of d-c contactors for sev- 
eral years especially designed for mine service. Chief 
feature is use of magnetically operated mercury switches 
of the displacement type for timing and control circuit 
interlocking. Advantages cited are: elimination of oper- 
ating failures due to dirty or improperly adjusted con- 
trol circuit contacts on conventional timer relays and 
mechanical interlocks ; provision of accurate timing ; not 
subject to adjustment and unaffected by vibration or 
tilt up to 30 deg from vertical; and gain) in electrical 
clearance on panels by elimination of studs and con- 
nections required by ordinary circuit interlocks. 

A single-pole contactor with magnetic auxiliary is 
shown in Fig. 10. Two-pole type is of similar construc- 
tion and a four-pole contactor is made by using two 
of the former side by side. Auxiliary mercury tube is 
a Durakool component consisting of nonmagnetic stain- 
less steel tube which serves as one pole, an insulated 
center electrode, a plunger of magnetic material and 

(Continued on page 184) 
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Objectives are reduction of size, weight, maintenance and complex- 
ity of equipment; major tools are the unitized “package,” the in- 
terchangeable module, the printed-circuit subassembly, improved and 
new materials and components, and specialized production technique. 


WILSON H. HANNAHS, Senior Development Engineer 
BENNETT S. ELLEFSEN, Director of Central Engineering Laboratories 


Sylvania Electric Products, Inc. 


EW TRENDS in the industrial electronic field 

have been more marked than that created by the 

concentration of effort upon miniaturization dur- 
ing the last decade. (1)* One of the well-known exam- 
ples of this was the wartime development of the prox- 
imity fuze, a relatively complex device for the electronic 
triggering of ammunition. Compactness was of prime 
importance since the device had to be mounted incon- 
spicuously in the nose of a shell but had to perform 
precisely as a signal generator, receiver and relay. 

Development of this mass produceable miniaturized 
electronic device was one that was considered impossi- 
ble by the enemy. In it was achieved many of the ob- 
jectives sought in miniaturization today—efficient oper- 
ation, reliability, ruggedness, simplified manufacture and 
testing, freedom from tampering and extreme compact- 
ness of structure. These accomplishments were based 
upon improved materials, a specialized and refined cir- 
cuit, a unitized package, sealed (potted) assembly, spe- 
cial assembling processes, and the use of quality-con- 
trolled components. 

The Unit Assembly. This has become an attractive 
facet of miniaturization. A well-known example is the 
subassembly comprising seven to nine circuit elements 
silk-screened on a diminutive steatite plate. Convenience 
of checking, handling, and installing multi-element units 
of this design has led to wide usage in electronics. 

More recently, the electronic computer, with its thou- 
sands of identical circuits centering about tubes or re- 
lays, has presented an ideal application for the packaged 
unit. In result, we see in a computer such as the Har- 
vard University Mark III extensive use of unitization in 
the form of color-coded plug-in assemblies for ready 
service and replacement. Quite similar unit assemblies 
have increasingly been installed in telephone central 





* Italic numerals in parentheses apply to references at end of article. 
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offices, where main- 
tenance costs have 
been carefully 
charted, 

Radar i-f strips 
with several identi- 
cal stages have been 
amenable to several 
unitizing  tech- 
niques. Successive 
reductions in size 
may be noted in the examples shown in Fig. 1. The 
Bureau of Standards also wisely chose this item to 
demonstrate the possibilities of its techniques and has 
produced for the Navy department Bureau of Aero- 
nautics both miniaturized and printed circuit i-f strips. 

The television “front-end” has also proved itself to be 
a natural unit assembly. One well-known example em- 
ploys foil-stamped coils and connections. Television 
high-voltage supplies have to some extent also lent 
themselves to unit packaging. Packaging in oil, Freon, 
butyl rubber and polyesters has also evolved, along with 
complete hermetic sealing. In some cases a complete 
electronic instrument—as the sound level meter—has 
been simple enough to be packaged and miniaturized. 
In transceivers, with slightly more intricacy, we find a 
tendency for the package unit to be built up of smaller 
units. This latter trend has led the Armed Services, 
particularly the Air Force, to think in terms of stand- 
ard interchangeable modules, electronic building blocks, 
for all airborne equipment. (2) Examples of unit as- 
semblies and subassemblies are shown in Fig. 2. 

Circuit Components. The development of improved 
circuit elements is seen as a second important phase of 
miniaturizing, paralleling the evolution of the unit as- 
sembly, and complementary to it. Miniaturization has 
not only required smaller parts, but has also led to better 
ones, partly because of the harsher conditions imposed. 

Tubes. Reduction in the size of vacuum tubes is visu- 
ally represented in Fig. 3, which shows the lock-in, min- 
iature and subminiature versions of a sharp cut-off r-f 
pentode. The application of the three tubes is the same 
and the 6BH6 and 5840 are nominally considered as 
electrical equivalents and replacements of the 7C7. But 
a close examination of their characteristics shows that 
improvement in tube design has accompanied the scaling 
down in size, resulting in an increase of transconduct- 
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ance of the miniature by a factor of three and the sub- 
miniature by four over the lock-in, for equivalent plate 
voltage and cathode power. 

A more detailed study of the physical refinement of 
the above-mentioned tubes is shown in the graphs of 
Fig. 4. Considering these three examples, tube weight 
has dropped by a factor of nine, from 30.5 gm to 3.5 
gm, while tube volume has been cut twice as fast, to a 
low of 2 cc for the subminiature. Graphs for typical 
accompanying sockets show the same order of decrease 
for the weight of the socket, but socket volume has been 
reduced only ten times. This latter is reasonable in the 
light of the 0.4-ce volume of the T-3 socket, which is 
shown as the last step in the graph. 

Extreme resistance to stress and shock were basic re- 
quirements of the proximity fuze and of the subminia- 
ture tubes used in it. The reduction in mass and size 
Was in part responsible for the ability of the tube to 
withstand centrifugal and impact forces, but structural 
improvements were also necessary. 

Achievement of a reliability beyond anything ex- 
pected of a “radio” tube has carried over into the present 
trend to development of dependable and long-life small 
tubes for civilian and industrial applications. (3) There 
have now been developed a large number of indirectly 
heated cathode types of subminiature tubes to supple- 
ment the filamentary cathode types, permitting series 
heating on alternate current, separate cathode returns, 
and other conventional circuiting applications. Intro- 
duction of the indirectly heated cathode in subminia- 





Fig. 1—Radar i-f strips successively reduced in size 
through applications of miniaturization techniques. 








tures was a major step requiring extensive investigation. 

Reduction in the size of tube elements gives a rather 
obvious economic advantage in the quantity of materials 
required. The graph of the weight of tube mounts in 
Fig. 4 shows that the weight of the miniature elements 
is approximately one-half that of the lock-in; and the 
weight of the subminiature, about 4,th. This may be- 
come of even greater importance in the event of a crit- 
ical material shortage. The factor of mass produceability 
is, of course, of paramount concern in tube design; scal- 
ing-down must be geared to feasible tolerances in the 
spacing of elements and to the ability of workers to as- 
semble parts. 

Smaller tube envelopes (with equivalent power rat- 
ings) and the close packing of other components in the 
miniaturized package raised the ambient temperature 
requirements for all circuit elements employed. Some 
progress may be anticipated in reduction of heater 
power for several of the tube types. Fortunately, the 
general improvement in components has shown promise 
of meeting the present demands with respect to tem- 
perature. 

Resistors. The improvement embodied in resistors 
today can be realized vividly when we recall the 2-in. 
half-watt unit of a few years back which increased 15 
per cent in value when it was soldered-in and another 
15 per cent after a year’s service under a warm deck. 

A class of present-day stable resistors uses compacted 
carbonaceous filling in small ceramic tubing sealed with 
synthetic resins, microcrystaline waxes or silicones. 


eC 





Fig. 2—Examples of unit assemblies: From (a) through (d) four versions of one of the ten identical stages used in a 
thyratron counter; (e) a printed interstage coupler; (f) printed circuit for a hearing aid; (g) oscillator assembly 
potted in a polyester resin compound. 
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Fig. 3 (Left)—Miniaturization in vacuum tubes: Lock-in version of a sharp cut-off r-f pentode is shown at (a); the mini- 
ature at (b) and the subminiature at (c). The subminiature at (d) shows the type of tube that uses soldered-in leads. 
Fig 4 (Right)—Structural-size reduction of the tubes shown in Fig. 3. 


Wirewounds requiring a high degree of stability are 
constructed by careful potting with due consideration 
for the thermal expansion in their structure. Water re- 
pellents, vitreous enamel and tropicalizing have further 
aided the resistor against adverse field conditions. 

Specialized resistors for instrument standards and 
high voltage as well as the common “fixed resistor” 
frequently involve the use of thin metallic film tech- 
niques. Another class of present-day resistors are made 
as sealed vitreous carbon units, in which the essential 
element is deposited by the pyrolytic cracking of hydro- 
carbon vapor. Deposited resistors can be produced in 
precision tolerances in addition to their intrinsic useful 
stability at high temperatures. 

A sampling of resistors commonly in use over the past 
twenty years shows an interesting pattern of miniatur- 
ization. As illustrated in Fig. 5 and the graphs of Fig. 6, 
2-watt resistors have been cut to less than 50 per cent of 
their former weight with an accompanying reduction of 
volume to under 25 per cent. Miniaturization in ap- 
proximately the same scale has been applied to the 
¥-watt and 1-watt values. A most notable economy in 
size and weight has been made possible by the introduc- 
tion of %-, %-, and %-watt resistors which may be 
utilized in many circuits where %4-watt sizes were pre- 
viously applied. In the weight minimum reached by 
these small units, which is of the order of 0.35 gm, the 
weight of the leads becomes appreciable and in some 
cases exceeds the mass of the resistor body. 

Among resistive elements one may note that consid- 
erable attention has been given to non-ohmic compo- 
nents. This may well be considered a separate minor 
phase of miniaturization, for thermistors, varisters, 
baretters and the like may enable circuit simplification 
by replacing several linear components in a network. 
The evolution of other specialized components, such as 
the capristor and the germanium diode, has served min- 





iaturization in similar fashion. For like reason the re- 
placement of conventional tubes and circuit elements 
with semiconductor amplifiers or saturable reactors is 
also receiving the consideration of equipment designers. 

Inductors. The drive toward greater stability in mili- 
tary vhf communication, along with the same need in 
various ranging and computing devices, early motivated 
a search for improved inductors. The metallized glass 
inductor was perhaps the first step in this direction. (4) 
With the helix a thin conductor of silver closely bonded 
to a comparatively heavy glass tube, the structure as- 
sumes a thermal expansion essentially that of the glass, 
which is about one-seventh that of the copper wire in a 
free-standing coil. Metallized glass, however, in either 
helical or spiral form is practical only at the higher fre- 
quencies where a few heavy turns can be employed. 
High-permeability tuning slugs, long used in lower-fre- 
quency i-f transformers, were used with the metallized- 
glass inductors to extend their range. 

The construction of smaller inductors for lower fre- 
quencies had to be approached from another viewpoint. 
The rediscovery of the excellent electrical quality of the 
torroid, along with development of practical methods of 
winding these coils, provided another extension of min- 
iaturization to the longer wavelengths. 

Totally iron-enclosed (core and cup) units have 
found usage in vhf radar. This construction provides 
some self-shielding, and self-contained inductors for 
broadcast have been made to occupy less than one-fourth 
cubic inch. Additional mention of inductors is deferred 
to the section on materials. 

Capacitors. The desire for better frequency stability 
in field communications brought forth a series of devel- 
opments in the capacitor which were at first remarkably 
similar to those of the inductor; metallization was ap- 
plied to thin glass or to mica dielectrics to secure a 
bonded structure which suffered less distortion, and 
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Fig. 5 (Above)—Resistors have been drastically cut down in size 
by miniaturization, and new, smaller ratings introduced. Two- 
watt units are shown at (a), l-watt at (b), 4%-watt at (c), 44-watt at 
(d), %4-watt at (e) and 1/5-watt at (f). Fig. 6 (Below)—This 


shows relative reduction in weight and volume for these resistors. 





less capacitance change, with temperature movements. 

A major reduction in the size of capacitors has re- 
sulted from the use of metallized paper, such as made, 
for example, by the Robert Bosch Company (5) in serv- 
ing the German army—a subject which was one of the 
first targets of Allied intelligence teams. The metallized 
paper capacitor is generally one-third the size and less 
than one-fourth the weight of equivalent foil-paper types. 
Samples illustrating miniaturizing in capacitors may be 
seen in Fig. 7, the smallest of those shown being a 
metallized titanate ceramic dielectric. 

The trend toward smaller components has been pos- 
sible due to the work on materials by the scientists in 
the fields of ceramics, physics and chemistry. A few 
of these activities are discussed in the following section : 

Capacitor Materials. New high-dielectric-constant 
ceramics capacitors have been made available as a result 
of the discovery in 1902 by W. Schmidt (6) that the 
mineral rutile (titanium dioxide) had a dielectric con- 
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stant of 173 parallel to and 87 perpendicular to the 
principal axis. Studies on the processes of fabrication 
which would allow the practical utilization of titanium 
dioxide were disclosed in the patent literature of 1925. 
Various clays were added in quantities of 5 to 10 per 
cent to the finely divided titanium dioxide in order to 
give plasticities to the mix which would permit fabrica- 
tion by normal ceramic-molding techniques. Dielectric 
constants of these bodies having random orientation of 
the titanium dioxide crystals were found to be approxi- 
mately 100 as measured at low megacycle frequencies. 
Attention was given to the oxidation-reduction condi- 
tions of the furnace atmosphere in which the formed 
pieces were fired, since the titanium dioxide undergoes 
reduction rather easily. Studies were made later of the 
effect of additions of small amounts of oxides such as 
magnesium, beryllium, zinc, cadmium, bismuth, alumi- 
num, calcium, strontium, barium, tungsten and molyb- 
denum, with respect to crystal growth and sintering. 

Further studies were made in order to reduce the 
high negative temperature coefficient (750 & 10° mmf 
per mmf per deg C) of dielectric constant of the titanium 
oxide bodies. Studies of the magnesium oxide-titanium 
dioxide, magnesium oxide-zirconium dioxide and ti- 
tanium dioxide-zirconium dioxide binary systems by 
Schusterius (7) showed that a one to one mol propor- 
tion of magnesium oxide and titanium dioxide when 
fired gave a magnesium titanate having a dielectric 
constant of 15 and a positive temperature coefficient of 
dielectric constant. In the zirconium dioxide-titanium 
dioxide system it was found that a solid solution of 10 
to 35 per cent by weight of zirconium dioxide in ti- 
tanium dioxide reduced the negative temperature coeffi- 
cient by about half that observed for titanium dioxide 
alone, but the dielectric constant had dropped to 25. 
There was, however, an improvement of power factor. 
In additional studies by Schusterius, he found that a 
one to one molar ratio mixture of lanthanum sesquioxide 
and titanium dioxide produced a material having a di- 
electric constant of about 40 and a temperature coeff- 
cient in the region of 0 to —50 mfd/mfd/deg C. 

Study of the systems calcium oxide-titanium dioxide, 
strontium oxide-titanium dioxide and barium oxide- 
titanium dioxide was carried out more or less concur- 
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rently in the United States, (8) USSR and England 
during the war and publication of results was withheld 
for several years for security reasons. These are mate- 
rials which can best be classed as ferroelectric materials 
—they exhibit anomalous change of dielectric constant 
with temperature, change in dielectric constant with 
field strength and piezoelectric effects under voltage 
stress. Under certain conditions of application, the di- 
electric constants of some of these compositions may 
have effective values of several thousand, and are par- 
ticularly high at temperatures analogous to the Curie 
point of ferromagnetic materials. These materials offer 
some very interesting new characteristics but, because 
of the possible variables, care should be used to ascertain 
the performance of the materials under all anticipated 
conditions of operation. This needs special attention in 
miniaturization applications where temperatures may 


have to course over a rather wide range of values. 

Inductive Materials. The use for many years of pow- 
dered iron cores for radio-frequency inductive com- 
ponents has in reality been based on an extrapolation of 
the electrical engineering practice of laminating trans- 
former cores to reduce eddy losses. A lower limit is to 
be anticipated in iron powder particle size wherein the 
practical thickness of insulating layers between particles 
becomes large enough to give an end result of significant 
reduction in permeability of the compact. 

In recognition of possible eventual limitations in the 
powdered iron core field, studies were resumed about 
fifteen years ago on the possibilities of using nonmetallic 
ferrites for ferromagnetic cores, which had originally 
been disclosed by Hilpert in the patent literature of 1900. 
These synthetic ferrites, related to the natural mineral 
magnetite, offered the possibility of increasing the re- 
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HIS miniaturized 1%4-watt audio 
| pete (Fig. 1) for a Signal 
Corps battery-operated receiver has 
been fabricated by means of the “Auto- 
Sembly” system of circuit fabrication 
developed at the Squier Signal Labora- 
tory by S. Danko and M. Abramson. 
Essentially, the system is based on com- 
bining a printed conductive pattern (see 
Fig. 2) with JAN quality or other stand- 
ard components. The system, actually, 
has been developed to overcome what 
are felt to be serious defects in the 
application of printed circuits, namely 
that “but little cognizance is taken of 
audio transformers, crystals, tube sock- 
ets, large coils, tubes, variable conden- 
sers, etc., for which no printed equiva- 
lents exist, but which must be used if 
universal application to (printed) cir- 
cuitry is to be realized.” 

Step No. 1 in this system is to etch 
a live copper conductive pattern on a 


FIG. 1 


copper-clad phenolic laminate. The 
copper. foil cladding is about 2 mil 
thick; the laminate is a good electrical 


stock—XXXP or LTS-E5. 
Method used has been developed by the 


punching 


Signal Corps in collaboration with the 
Etched Products Company, Long Island 
City, and is notable for the fact that it 
utilizes existing high-speed commercial 
equipment with but little variation from 
established methods. The end products 
themselves are very similar to those ob- 
tained by other etching processes but 
the high production speed and low cost 
are the primary advantages of the Sig- 
nal Corps development. Where unusual 
operating temperatures are required, the 
conductive pattern can be etched in the 
same manner on a Teflon-impregnated 
glass-fabric chassis. The patterns may 
be silver plated, if desired. This circuit- 
laying process is claimed to show a high 
order of precision reproducibility. Line 


FIG. 2 





widths of thé order of 1/100 in. (better 
than 1/64 in.) are possible. For normal 
applications, widths of the order of 1/32 
in. are indicated. 

Various circuit modifications in the 
master pattern are possible with very 
slight delay in processing. Yet this 
flexibility is combined with complete 
freedom from wiring errors, since once 
the master pattern is set it establishes 
a permanent circuit control. 

Step No.2 is to punch 
holes at each point in the chassis where 
a component termination is to be made. 
These holes function as anchors for the 
components that are to be assembled 
and facilitate their assembly. Naturally, 
these components are required to have 


through 


extended terminations such as _ lugs, 
wires, or studs. Commercial printed- 
circuit assemblies such as coupling net- 
works, high-K ceramic capacitor sub- 
assemblies, or similar units, qualify as 
elements for this system since they have 
appropriate wire lead terminations. Va- 
rious terminal modifications can be ac- 
commodated to the system. 

Step No. 3 
all the components on the blank side 
of the chassis with the terminations 
located in the related holes. The pat- 
terned side of the chassis (see Fig. 2) 
is now dipped into a suitable flux and 


is to properly position 


then momentarily dipped into a molten 
solder bath. All component termina- 
tions are thus “sweated” to the pat- 
terned circuit in one operation. This 
approaches the ideal of a “one-opera- 
tion” circuit assembly. Neither the 
conductive pattern nor the chassis is 
impaired in the process since the dip is 
transient in nature and the bath tem- 
perature is controlled. 

Step No. 4. After the dip, the ex- 
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results. 


cess lead lengths are clipped off, the 
flux is washed off by alcohol if neces- 
sary, and the entire assembly is ready 
for unitized packaging by hermetic seal- 
ing, encapsulating in suitable resins, or 
other acceptable means. Plug-in con- 
nections can be incorporated. 

The system described here is adapt- 
able to “decking” that is, block-type 
structure circuitry. For example, a 
transmitter can have the oscillator and 
r-f amplifier on one chassis or “deck,” 
the modulator on the second deck, and 
the rectifier on the third. All three 
decks can be joined during the dipping 
operation without the necessity for using 
soldering irons. 


sistivity by a factor of more than a billion over metals or 
alloys. Snoek (9) states that he had some discouraging 
results in the reproduction of Hilpert’s composition 
from the standpoint of permeability, eddy current losses 
(despite high material resistivity) and consistency of 
He has reported, however, compositions of 
magnesium zinc ferrites, copper zinc ferrites, manganese 
zinc ferrites and nickel zinc ferrites with initial per- 
meabilities said to range from 700 to 4000. Variations 
in composition and firing treatments are said to produce 
materials especially adapted to particular applications. | 
For use at frequencies in the region of 50 mc, materials 
have been indicated having reasonably low losses and 
permeabilities of about 50. For lower frequencies, com- 
positions are usable whose permeabilities are much 
higher. Television high-voltage supplies for the kine- 
scope second anode have been constructed in which fer- 
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A printed-circuit TV tuner, said 
to be the first of its kind, currently an- 
nounced by RCA Victor, is a major 
commercial application of the photo- 
etch process of circuitry reproduction. 
As illustrated here (Fig. 3) this new 
tuner (identified as 206E3) is a cylin- 
drical turret-type design involving 12 
channels, with the assembly comprising 
individual coil-strips or segments, each 
containing the printed circuit for a sep- 
arate TV channel. These segments can 
be easily removed for servicing or re- 
placement. All the tuned circuits are 
printed with the exception of the oscil- 
lator coils for channels two to six. An 
innovation in tuner design, this method, 


FIG. 3 
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rites are used having initial permeabilities of 800 and 
a maximum induction of about two kilogauss. Video 
horizontal output transformers utilize another core com- 
position with initial permeability of 450 and saturating 
at 3.7 kilogauss. 

Low losses not only in eddy current, but in hysteresis 
and residual properties as well, have allowed ceramic 
cores to result in increased efficiency and reduction in 
size when applied to such purposes as carrier-frequency 
equipment, tunable inductors and radar pulse transfor- 
mers. They do, however, give way to the metallic mate- 
rials at the lower audio frequencies. Silicon steel sheet 
has permeabilities up to 40 times that of the complex 
ferrites and the newer alloys for laminates may have 
saturation points six or seven times as great. 

Miniaturization of audio transformers and _instru- 


(Continued on page 194) 









according to RCA, not only eliminates 
the complicated methods for mechanic- 
ally winding conventional multiple coils, 
but also provides superior performance 
as a result of the precision-made cir- 
cuits, 

The RCA method is similar to the 
Signal Corps process and also starts 
with a copper-clad phenolic laminate 
plate. Conventional photo-etch meth- 
ods are used to transfer a print of the 
tuner circuit onto the phenolic sheet, 
develop the print, and then etch away 
the surface of the copper foil not cov- 
ered by the circuit pattern. The etched 
plate is then placed in a die, cut into 
required sections and suitably pierced. 

Tuning is by means of a conventional 
channel-selector switch. Mechanical 
features include bearing materials se- 
lected to provide easy operation and 
noise-free ground contacts. Stator con- 
tact springs are solid, hard-spring sil- 
ver; turret contact rivets are solid coin 
silver. Tuner is said to be able to 
withstand over 40,000 complete revolu- 
tions of the turret. It has been designed 
for use with a stagger-tuned picture 
system with a carrier frequency of 
25.75 me and a sound system with a 
carrier of 21.25 mc. Voltage gain is 
between 28.7 and 34.9 db for all chan- 
nels under typical operating conditions. 
The tuner uses a type 6CB6 tube as the 
r-f amplifier, with characteristics that 
include high gain, low noise and low- 
grid-plate capacitance. 

Combined electrical and mechanical 
characteristics of the new tuner with 
its innovation of photo-etched circuits 
are said to make the tuner particularly 
useful in receivers that operate with 
built-in antennas or in fringe telecast 
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SATURABLE REACTORS 


regulate x-ray tube output 


Redesign of X-ray gaging equipment for greater stability, 


accuracy and simplicity also incorporates novel turret sys- 


tem for selecting standard samples plus an “artificial” 


electrical standard for thickness steps in ten thousandths. 


ONTACT gaging methods are handicapped in 

continuous-strip metal rolling by increasing 

rolling speeds (now approaching 6000 fpm), 
mechanical wear in gaging wheels, flutter in pass-line 
position, and marks made by roller contact on finished 
surfaces. These disadvantages are eliminated by the non- 
contact feature of the X-ray method, and early equip- 
ment* introduced in steel mill operation late in 1947 
proved to be accurate and serviceable. But it became 
apparent that certain design changes were necessary 
for this equipment to compete favorably with other gag- 
ing methods. Greater stability in the various circuits, 
simple and foolproof controls and heavier structural 
components were needed. 

Basically, the X-ray gaging system compares the rel- 
ative radiation absorption of a standard sample of 
known thickness to that of the unknown or “pass line” 
strip, as shown schematically in Fig. 1. The result of 
the comparison is shown on a thickness indicator di- 


*See “X-ray Gaging of Strip Steel with Phototubes,” in ELectricar 
MANUFACTURING, March 1948, page 105. 


rectly in ten-thousandths of an inch above or below that 
of the particular standard. The equipment consists of 
an X-ray generator unit, sample positioning system and 
pick-up device, main control housing, operator control 
panel and thickness indicator. The main generator pro- 
vides two alternate X-ray pulses of equal intensity for 
irradiating the known and unknown pieces, and a 
pick-up device converts the resultant radiation into 
electrical pulses. The main control for the comparison 
and controlling circuits of the X-ray system together 
with auxiliary circuits are housed in a control cabinet, 
while an operator control station provides for thickness 
selecting, tolerance adjustment and calibration, and also 
includes the line switch. 

In the redesigned X-ray generator, Fig. 2, two X-ray 
tubes are cable-connected to a common center-grounded 
high-tension transformer and associated filament cir- 
cuits. The high-tension transformer is designed for 135 
kv peak and under maximum conditions operates at 60 
per cent of designed rating. The X-ray tube is operated 
at 30 per cent of full rating, with cooling accomplished 
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by natural radiation and convection. The tank which 
contains the high-tension transformer, the two filament 
transformers and an isolation transformer—all im- 
mersed in oil—is fabricated of % in. boiler plate with a 
removable cover plate sealed to the tank with a gasket 
of circular cross-section. Tank tube arms and fastenings 
are designed to withstand the common wrecks and cob- 
bles that occur at the gaging point, but mounted to 
facilitate arm changes when necessary. The two arms 
are fabricated of steel tubing 634 in. in diameter bolted 
to the transformer tank. X-ray tubes are mounted 
within insulating cartridges at the extreme ends of the 
two arms and placed so the beams intersect at a com- 
mon pick-up point. The upper tube directs its beam 
downward and the lower tube is mounted to direct its 
beam horizontally. 

Special high tension cables feed through the walls of 
the transformer tank with hard-rubber packing glands 
forming an oil seal between the arm and tank. The 
cables are jacketed with vinylite and spaced with insu- 
lating plates along the length of the arms, and supply 
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Fig. 1—Radiation from the two X-ray tubes is held equal 
and constant by a saturable reactor stabilizer; pulses 
from each tube are directed to a common pick-up alter- 
nately passing through a standard sample and the con- 
tinuous strip. Pulses received are compared and cali- 
brated differences shown on-indicator. Selector indicator 
changes anode voltage for “artificial” steps of 0.0001 in. 
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These three units and main control housing, 
Fig. 5, make up the complete X-ray thick- 
ness gage for noncontact gaging in contin- 
uous-strip metal rolling. (A) X-ray generator 
and pick-up, and sample positioning device, 
(B) operator control station and (C) devia- 
tion indicator mounted on wall at eye level. 


the anode voltage and through a coaxial pair the cathode 
heater current for each X-ray tube. 

To assure precise measurement, output of the two 
X-ray tubes must remain constant within close limits, 
and since radiation intensity is a function of voltage and 
current, both must be stabilized. Anode voltage stabili- 
zation is obtained through the use of a common center- 
grounded high tension transformer in which the two 
X-ray tubes are connected back to back to obtain the 
desired 180 deg phase differential. Regulation of cur- 
rent is accomplished by controlling the cathode temper- 
ature through the use of saturable reactors in series with 
the filament supplies. The stabilization system is sepa- 
rated into two parts, a “master” stabilizer whose refer- 
ence is obtained from a new type of cold-cathode voltage 
regulator and a “slave” stabilizer controlling the re- 
maining X-ray tube whose reference is the current to 
the master tube. With such a system, any change in 
emission in the master tube circuit will be immediately 
matched by the slave tube. 

X-ray tube current for stabilization is taken out at the 
two midpoints of the secondary windings, as shown in 
Fig. 3. A diode pair separates the common currents to 
obtain the current reference signal. The master stabil- 
izer obtains current information from the voltage across 
a resistor in which current flows from its X-ray tube. 
The signal is filtered, added algebraically to the refer- 
ence voltage and applied to the grid of a pentode whose 
plate circuit is connected to the B. supply through the 
d-c winding of a saturable reactor.. An inverse feed- 
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back anti-hunt circuit feeds rapid filament current 
changes back into the grid circuit of the pentode to pre- 
vent oscillation due to the high gain of the stabilizing 
network. Also, a circuit is provided to cancel the effect 
of capacity current resulting from the high tension wind- 
ings and associated cables. Since capacity current is a 
function of cable voltage a proportionate voltage can be 
obtained from the high-tension primary and used to 
cancel the drop due to this current. 

The slave circuit obtains information from the remain- 
ing midpoint of the high-tension transformer by sepa- 
rating the two currents in diodes and applying drop 
wire voltage to a filter connected to the control grid of 
a pentode feeding a saturable reactor circuit with the 
operation identical to that explained previously. The 
input divider is set to obtain the desired current ratio 
between the master and the slave X-ray tubes. 

3oth stabilizers maintain X-ray tube current constant 
within % of 1 per cent for a 30-volt change in input 
supply voltage or a 100 ohm change in filament circuit 
impedance. This is sufficiently precise to eliminate drift 
caused by change in tube current. 

Pick-up device is a photomultiplier with a fluores- 
cent screen surrounding its envelope and inserted into 
a thin-wall aluminum can for exclusion of extraneous 
light and for mechanical protection. This assembly is 
plugged: into a special socket provided in the sample 
system housing described later. 

From pilot-model experience the photomultiplier 
stabilizer network proved so satisfactory and operated 
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Fig. 3—Current stabilizer (above) maintains output of both tubes constant through a 





over such a wide range that in the new design anode 
voltage selection for the X-ray tube is obtained from 
preset values of voltage vs thickness. This stabilizer 
maintains constant pulse amplitude output from the 
phototube regardless of drift in phototube characteristics 
or changes in standard pulse intensity. 

In order that the photomultiplier stabilizer operate 
properly, the radiation intensity striking the phototube 
must remain within appropriate limits. Thus, for every 
thickness change the X-ray tube voltage is changed 
according to the absorption-thickness curve. As shown 
in Fig. 3, an autotransformer with voltage taps for thick- 
ness in ten-thousandth steps is used with a linear tap 
autotransformer to divide the voltage between succes- 
sive taps on the larger transformer to give a compara- 
tively smooth curve of applied voltage selection. Manu- 
facturing tolerances on the transformer winding taps are 
acceptable since the photomultiplier stabilizer will cor- 
rect for these discrepancies and still provide an adequate 
range for input voltage variation and phototube drift. 

It became evident soon after the installation of the 
first experimental models that the manual insertion of a 
pair of standard or reference samples (one in each 
beam) for each thickness change was too time-consum- 
ing and involved. Further, for a cold mill handling steel 
from 0.005 to 0.119 in. thick, the large number of sam- 
ple pairs created inconvenient storage and handling 
problems. Automatic filing and insertion was needed. 

A system utilizing a single sample whose plane could 
be tilted with respect to the X-ray beam was first tried. 
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“master-slave” circuit employ- 


ing saturable reactors. Anode voltage selection is made automatically in setting up standard thickness; calibration for 
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steps of 0.0001 in. is obtained by the “artificial” circuit which changes anode voltage by predetermined amounts. 
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Fig. 4—A pair of sample 
disks is rotated by a single 
planetary drive to positions 
selected by dial switches on 
the operator control station, 
and locked in place by index- 
ing solenoids. All gage com- 
binations from 0.005 to 0.119 
in 0.001 steps are 
obtainable by remote control. 


in. in. 


Motor and 
reduction gear 
3y changing the angle of 
incidence from 0 to approx- 
imately 78 deg an effective 
thickness change of 5 to 1 
in infinite steps 
tained. However, the re- 
mote positioning of the 
sample required an expen- 
sive follow-up system to at- 
tain the required angular 
accuracy. A decade system 
with a planetary drive and 
solenoid indexing was the 
final solution. 

This system uses 20 samples, singly or in pairs, to 
cover 98 per cent of the gages rolled in steel cold-mill 
practice from 0.005 to 0.119 in. Ten samples are 
mounted on each of two disks on a turret shown in Fig. 
4, which positions the samples in the radiation beam 
from each tube. One disk contains samples of 0.005 
through 0.014 in. in 0.001 in. steps excluding 0.010 in. ; 
the other one contains samples from 0.010 through 0.110 
in. in 0.010 steps. To obtain an effective thickness of 
0.009 in., for example, a zero or “no sample” station in 
the hundredths disk is lined up together with the 0.009 
sample in the thousandths disk. If 0.033 is required, 
0.020 and a 0.013 samples are inserted in series in the 
beam. 

Mechanically the two turrets in the sample system are 
nearly identical. One turret is used for the “standard” 
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terminals 


Positive indexing soleriords -- 


Shorting bar / i 
i Brush plate 
Brushes 


*Q0/0 sample disc 
-Planetary 
system 


--0.00/ sample disc 


Contact plate 


Brush plate 


sample and the other for the “calibration” sample. Each 
turret is driven by a 10-rpm shaded-pole gearmotor 
through a planetary coupling which eliminates the need 
for a separate motor for each disk. The planetary train 
is recessed in the disks to conserve space, and a sole- 
noid-operated spring-loaded indexing pin is provided 
for each disk to accurately align and positively lock the 
disks. Elapsed time for a sample change in each turret 
varies from 1 to 10 sec. 

If electrical information is given to the motor and 
solenoids for a position change on the thousandths disk, 
this portion of the turret will rotate after the alignment 
solenoid and motor are energized. Torque is trans- 
mitted through the drive shaft and its sun gear through 
the pinion mounted on the hundredths disk (which re- 
mains locked in place) to the ring gear mounted on the 

V.001 disk. If both disks must change 
position (both solenoids energized), 
rotation will occur in one disk until its 
sample selection has been satisfied, and 
then the other disk will then turn in 
the opposite direction until its selection 
circuits have been satisfied. The opera- 
tional sequence required of this system 
is set up from two tap switches and a 
three-position jack switch mounted on 
the control panel. 

The switching system is a straight- 
forward network which converts a 


decade selection indicted by the gage 
(Continued on page 204) 


Fig. 5—Main control cabinet is designed 
with five separate chassis, each wired through 
two multiple-circuit connectors. Test meter 
on top panel can be plugged into circuits at 
points where needed in checking. Chassis 
frame is hinged to provide access to rear for 
servicing. Enclosure is dust-tight. 
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PIRODUGY 


Machines Two Surfaces at Once 


Light-duty twin mill has two geared milling heads, 
each independently driven and adjustable in three 
coordinate directions. Five-step V-belt drive and 
two-speed geared transmission provide spindle 
speeds from 55 to 2050 rpm from constant-speed 
l-hp “pancake” motor. Solenoid-operated brake on 
motor shaft gives automatic fast stopping. Table 
drive is pneumatic, solenoid controlled and infi- 
nitely variable, with hydraulic cutting feed; pro- 
vides rapid advance and return with slow feed for 
cutting. Pushbutton controls provide for independ- 
ent or unison and forward or reverse operation. 


W. H. Nichols Company, Waltham, Mass. 





Restyled Decade Resistance Box 


For moderate precision, adjustable standards of resist- 
ance from d-c to medium frequencies. New enclosed ro- 
tary switch has solid silver contacts and multiple-leaf 
silver alloy brushes; contact resistance is less than 0.002 
ohm per decade. Housed in attractive gray enamelled 
metal case giving thorough shielding (see ELECTRICAL 
MANUFACTURING, January 1949, p. 78). Four-dial model 
has range of 11,110 ohms in l-ohm steps; time constant 
under 0.05 microsec. Leeds & Northrup Co., Philadelphia 
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Portable Electric Reed Organ 


Fan-type blower driven by a 4 ¢-hp shaded-pole motor 
develops a static pressure of 11% in. water to supply air 
for operation of this 25-key reed organ. Sustained tone 
source is an all-plastics reed plate, molded in one piece 
from styrene. Case is molded phenolic, 11 in. long by 7 
in. high and is assembled to a chassis on which the 
blower, reed plate and keys are mounted. Motor is sup- 
ported on rubber mountings for quietness. Complete organ 
weighs only 7 lb. 


Magnus Harmonica Corp., Newark, N. J. 
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Magnetie Attraction Seals 
Refrigerator Door 


Conventional latch mechanism in this new re- 
frigerator is replaced by 1-in. alnico magnets 
retained in plastics gasket in door frame. Door 
is opened by pull on handle or by operation of 
foot pedal extending 3 in. from kickplate at 
base. With box levelled to tilt slightly back- 
wards, door is self-closing. Magnetic sealing also 
designed for door to cold chamber. Vegetable 
drawers are provided with rubber-tired tricycle 
mounting running in recess in bottom of liner. 








Electronic Core Baking Tunnel 


Induction heater for foundry cores com- 
pletes baking cycle in only a few minutes; 
readily handles 4 tons of cores per hour. 
Heat is generated within the cores; no heat 
losses to surrounding atmosphere. No cool- 
ing period required; cores are ready for 
immediate inspection and use. Green 
strength, hot strength, hardness and col- 
lapsibility are readily controlled. Power 
consumption is automatically adjusted to 
load of work; max 
200 kva. Approxi- 
mate dimensions: 8 
ft wide and high, 25 
ft long; highest belt 
speed 6 in. per ‘min. 


General Electric Company, Bridgeport, Conn. 














Induction Heating Corp., 
Brooklyn, N. Y. 








Simplified Electron Microscope 


Designed to sell for only a third of the cost of a stand- 
ard model, this new 30-in. table model electron micro- 
scope employs permanent magnet lenses eliminating volt- 
age-stabilized power supplies and controls required by 
electromagnetic lenses. Direct magnification is 6000 
diameters with 50,000 magnification obtained by photo- 
graphic enlargement. Simplified controls designed for 
safe and effective use by students and unskilled labora- 
tory personnel. Specimens and photographic plates may 
be inserted without breaking the vacuum, reducing pump- 
ing time to 90 sec. Radio Corporation of America, Camden, N. J. 
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TODAY'S 
PRODUCT 
DESI6ENS 


New motorized hand truck is handle controls two speeds in 
only 2 ft longer than the load _ both forward and reverse. Fork 
and has an automotive-type is lifted by hydraulic power 
brake mounted on the side of with pump mounted on top of 
the drive wheel. Internal ex- frame. Added safety is pro- 
panding shoes work against a_ vided by toe guard and “dead 
cast brake drum. Roller-type man” control. 


Light Pallet Truck with a 
Drive Wheel Brake 7 Oe 


x 


The Moto-Truc Company, Cleveland a 



















































16-mm Projector for TV 


Redesigned motion picture projector 
for TV_ broadcasting incorporates 
nylon gears in the intermittent drive 
(see ELecTRICAL MANUFACTURING, 
September 1949, p. 74), driven sound 
isolation sprocket, silicone damped 
idler and new sound unit. An auto- 
matic electric brake gives quick stop- 
ping. Spare projection lamp is car- 
ried in a door assembly in pedestal 
for quick replacement. Optical sys- 
tem now includes a rigid lens gate. 


Radio Corporation of America, Camden, N. J. 





Twin-Track Tape Recorder 


Mobile Radio Set A full hour of recording on a 5-in. 
New 10-watt transmitter and reel of 14 in. paper or plastics mag- 
receiver is designed for adja- netic tape is obtained by operation at 
cent-channel operation in city a tape speed of 3.75 ft per sec on two 
areas for police, taxi and utili- tracks. Fast forward speed at 10 
ties. One cabinet houses trans- times normal; fast rewind at 30 
mitter, receiver and power sup- times normal. Response is +3 db 
ply. Interference with other from 100 to 7500 cycles. Dual level 
services reduced by adjustable indicator. Revere Camere Co., Chicege 


gain control and harmonic filter. 





General Electric Company, Syracuse, N. Y. 
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Loaf is more accessible as it passes through the machine, 
all bearings are oil-impregnated bronze, and switches and 
thermostats are consolidated into one box next to paper 
length adjustment. No shafts extend through side of 
frame to cause oil drips. Speed is increased to wrap 
loaves up to 24 in. long at 40 per min, when variable- 


Laboratory Induction Heater 


For ignition of samples in carbon and 
sulphur determinations in steel analysis. 
With heat generated only in charge, sam- 
ples are melted in 2 or 3 sec, ignition 
temperature is reached almost instantly; 
heats samples to temperatures impractical 
with resistance elements. Adjacent parts 
and crucible are heated only by conduc- 
tion or radiation from the relatively small 


charge. Lindberg Engineering Co., Chicago 
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Bread-Wrapping Machine Redesigned for Easier Adjustment and Operation 


Hayssen Manufacturing Co., Sheboygan, Wis. 





speed drive is set for top speed. Photoelectric register 
mechanism for paper feed engages clutch in paper drive, 
leaving driving rollers always in contact with paper. 
Compressor cooling system aids sealing in hot weather. 
Machine frames are attractively styled and painted white; 
appearance design by Milwaukee Industrial Designers. 





Companion Electric Water Heater and Range 


Designed to fit side by side to 
provide added working space, 
units have matching dimensions 
and styling; both have glass 
fiber insulation on all six sides. 
Water heater has outlet for ap- 
pliances used on its working sur- 
face. Oven in range is said to be 









the largest in any domestic 
model, 5780 cu in.; designed for 
max temperature of 550 F. Con- 
cealed oven vent serves as a plate 
warmer. Three surface cooking 
units are high speed, swivel sup- 


ported for easy cleaning. 


America & Southern Corporation. 
Nashville, Tenn. 

































ESINOUS SILICONE products have already 

been established as dielectric materials that en- 

able design engineers to meet the demand for 
lighter, more compact and more reliable electric ma- 
chines serviceable over a wide temperature span and 
under severe ambient conditions. The introduction of 
silicone Class H insulation has made it possible to in- 
crease the hottest spot temperature rating of electrical 
equipment by at least 50 C. Such an increase in thermal 
stability permits design engineers to increase the power- 
per-pound ratio by at least 50 per cent or to increase 
life, reliability and overload protection by a factor of 
10. But despite their remarkable thermal stability and 
moisture resistance, resinous silicone insulating mate- 
rials fall short of being ideal dielectrics. Like any resin- 
ous material, they are subject to cracking and crazing 
after prolonged operation at their top temperature limit 
and they lack low temperature flexibility as well as 
shock and fatigue resistance. 

Only rubbery materials have the degree of fatigue 
and shock resistance, flexibility and resilience required 
to withstand prolonged mechanical vibration and the 
constant expansion and contraction of adjoining metal 


EDITOR’S NOTE 


Distinction between synthetic resins and_ synthetic 
rubbers may be confusing to the non-chemist. It is 
probably particularly confusing as between silicone 
resins and silicone rubber. Both have organo-inorganic 
structures consisting of long-chain polymeric molecules 
with a backbone of alternating silicon and oxygen atoms 
and two methyl (CH3) groups linked to each silicon 
atom. The silicon-oxygen chain provides the unique 
characteristic of these materials—their high thermal 
stability. 


The silicone resins are non-elastic thermosetting high 
polymer materials that find their application as insulat- 
ing varnishes, as impregnating compounds for laminates, 
and as molding compounds. Silicone rubbers are made 
by first condensing unmodified silicone oils into elastic 
solids or “gels” of great chain length and high mole- 
cular weight, then compounding these with certain fillers 
and curing agents, and finally vulcanizing (that is, cross- 
linking) the resultant compounds until rubber-like sub- 
stances are produced in various stocks suitable for mold- 
ing, extrusion, sheeting, etc. 
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Silicone RUBBER. emerges 


as a dielectric material 




















parts. Furthermore, rubbery materials are not subject 
to cracking or crazing within their operating limits. All 
organic rubbers, however, are limited in their usefulness 
as dielectric materials because they retain their prop- 
erties over a very limited temperature span. Organic 
rubbers compounded for low temperature use are not 
serviceable at even moderately high temperatures. Con- 
versely, rubbers especially compounded for limited use 
at temperatures as high as 150 C are not serviceable at 
low temperatures. 

A solution to the problem seems indicated by the ex- 
ceptional stability of silicone rubber at temperatures far 
above and below the limits of organic rubber. This 
characteristic has been well established during the past 
four years by performance in a number of industrial 
applications, As the market for these semi-inorganic 
elastomers has increased, their usefulness has been fur- 
ther extended by the development of new stocks de- 
signed to meet specific use requirements. Most signfi- 
cant among the improvements made in the properties 
of silicone rubber is the recent development of a stock 
that has much greater mechanical strength and abrasion 
resistance, plus improved dielectric properties, over a 


Typical Properties of a Silicone Rubber* 
(Silastic 250 after curing at 250 C) 





| 
' 
24-hr cure 


Property 1-hr cure 





Hardness, Shore A scale | 3545 10 +5 
Tensile strength, psi. | 500 — 600 | 600 — 700 
Elongation, per cent 350 300 
Compression set, per cent 


Method B, measured at 300 F | 90) 60 
Brittle point, deg F —130 —130 
Tear resistance, lb. per in. 60 80 


—6 5 —6 


vu 


Total shrinkage, per cent 


Dielectric strength, volts per mil | 
(2-in. electrodes at 25 C) | 700 — 900 | 700 — 900 


Dielectric constant 


at 100 cps Pe 3.1 

at 10° cps 3.0 3.0 

at 10° cps 2.9 | 2.9 
Power factor | 

at cps | <0.002 <0.002 

at 10° cps | <0.008 | <0.008 

at 10° cps | <0.002 | <0.002 
Arc resistance, ASTM D-495, sec | 200 200 





* ASTM rubber test methods 
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New formulations exhibit the wide-range thermal stability of silicone resins 


combined with flexibility extended to very low temperature plus the toughness, 


resilience, fatigue and shock resistance characteristic of a rubbery material. 


JOHN F. DEXTER 


Dow Corning Corporation 


total workable temperature span of more than 300 C. 

Thermal Properties. One of the most conspicuous 
properties of silicone rubber is its thermal stability. 
Silicone rubber will withstand indefinitely long ex- 
posure to temperatures in the range of 175 C without 
any significant change in physical, chemical or dielec- 
tric properties. It will withstand additional intermittent 
exposure to temperatures as high as 250 C without 
deleterious effects. Such high-temperature stability is 
obtained without any special compounding. Conse- 
quently, there is no loss of low temperature flexibility. 
Stocks with brittle points as low as —90 C are service- 
able at 250 C giving a total operating temperature span 
of more than 300 C. 

Silicone-rubber-insulated electrical equipment can 
therefore be operated continuously at temperatures in 
the range of 175 C and still withstand overloads that 
would bring the temperature up to 250 C without de- 
creasing life or reliability. The same equipment can 
also be exposed to subzero temperatures without dan- 
ger of mechanical damage due to impact and shock 
loads. In addition to heat stability, several of the sili- 
cone rubbers have thermal conductivity values that are 
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Fig. 1—Thermal conductivity of a silicone-rubber im- 
pregnated coil compared with that of a similar coil 
impregnated with a resinous silicone varnish. 
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PERCENT INCREASE IN RATING 











about twice that of either organic rubber or resinous 
insulating components, Coils filled with silicone rubber 
paste and wrapped with an outer jacket of silicone- 
rubber-coated glass tape have been built to operate 
under the same load at a temperature as much as 50 
per cent below the temperature of identical coils which 
have been vacuum-impregnated with resinous insulat- 
ing varnishes, 

In Fig. 1, the thermal conductivity of a silicone-rub- 
ber-insulated coil is compared with a similar coil im- 
pregnated with silicone varnish. In this figure, the heat 
dissipation factor is plotted against the average operat- 
ing temperature of the coil. This heat dissipation fac- 
tor is the average temperature rise of the coil divided by 
watts input. It represents the temperature the coil must 
attain to dissipate the energy liberated within its body. 

Silicone rubber insulation permits a significant in- 
crease in the rating of this coil operating at the same 
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WEEKS AGING AT 175 °C 


Fig. 2—Effect of aging at 175 C on the physical prop- 
erties of silicone rubber (Silastic 250 formulation). 
Specimens are \%-in.-thick press-molded sheets. 
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temperatures as the silicone varnish impregnated coil, 
as shown by the dotted line in Fig. 1. This curve gives 
the per cent increase in rating of the silicone-rubber- 
insulated coil over the varnish-impregnated coil for the 
same temperature rise. For example, at an operating 
temperature of 100 C, which is in the operating tem- 
perature range for Class A units, a 30 per cent increase 
in the rating of the silicone-rubber-insulated coil can 
be realized. 

Physical properties of most silicone rubbers remain 
relatively constant even after aging in an air circulat- 
ing oven for long periods of time at high temperatures. 
The effects of such aging at 175 C for 4 months on the 
physical properties of Silastic 250 are plotted in Fig. 2. 
No organic dielectric material and only a few of the 
silicone rubbers have comparable thermal stability. 

These values were measured on thin test sheets, all 
surfaces of which were continuously exposed to heat. 
Even after such accelerated thermal aging, these tests 
showed the tensile strength of Silastic 250 as practically 
unchanged. Elongation decreased somewhat and durom- 
eter hardness increased slightly during the first three 
weeks of aging, but the rate of change decreased with 
increasing time and showed an overall stability unique 
among rubberlike materials. 

Chemical Properties. The physical and dielectric 
properties of silicone rubber derive from the unique 
chemical structure of these semi-inorganic materials. 
Silicone rubber, like quartz, is basically built on an 
inorganic skeleton of alternate silicon and oxygen atoms 
that is about 1% times as strong, in terms of bond 
energy, as the carbon-to-carbon structure found in or- 
ganic rubbers. Furthermore, there are no unsaturated 
bonds in the silicone rubber polymer. Greater bond 


strength combined with freedom from unsaturation ac- 
count for many of the avantages of silicone rubber as 
a dielectric material. 

These characteristics make silicone rubber resistant 
to oxidation and to ultra-violet rays that cause deteriora- 
tion.in organic rubber exposed to outdoor weathering. 
They enable silicone rubbers to retain their physical and 
dielectric properties over a wide temperature range. 
They account for the exceptional corona resistance of 
silicone rubber and for its resistance to various oils and 
chemicals. 

Silicone rubber is resistant to most bases and weak 
acids, to some strong acids, to salt solutions and to oils. 
Aromatic solvents, gasoline and carbon tetrachloride 
cause considerable swelling. The swelling, however, 
does not indicate permanent deterioration because sili- 
cone rubber regains its original physical properties after 
the solvent has been evaporated. Silicone rubber is 
more resistant than any other elastic material to ozone, 
tricresyl phospate, and to the chlorinated hydrocarbon 
fluids used in liquid-cooled transformers. 

When immersed in oil, it is generally true of all types 
of rubber that swelling and deterioration increase with 
the temperature and the aromatic content of the oil. At 
temperatures above 80 C the use of most organic rub- 
bers becomes impractical since they deteriorate rapidly 
in contact with oil. Silicone rubber, however, shows 
relatively good resistance to oil at temperatures ranging 
from approximately 80 to 205 C. It does swell to a 
certain extent, but the swelling does not indicate seri- 
ous deterioration. 

Physical Properties. In considering the physical prop- 
erties of the more recently developed silicone rubber 
stocks, it is most significant that these properties are 
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Fig. 3 (Left)—Effect of temperatures on electrical properties of Silastic 250. Fig. 4 (Right)—Effect of aging on elec- 
trical properties of three grades of Silastic. All specimens are 1%-in. thick. 
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Fig. 5 (Left)—Relationship of thickness to dielectric strength of Silastic 250. Fig. 6 (Right)—Time-voltage character- 
istics of silicone rubber compared to resin-bonded mica. 


not changed appreciably by long term exposure to tem- 
peratures in the range of 175 C. Tensile strength, 
elongation and tear resistance are less than comparable 
values for most organic rubbers at room temperatures. 
Even at room temperatures, however, the new silicone 
rubber has enough mechanical strength for most elec- 
trical applications. But at low operating temperatures 
or after aging in air at high temperatures, the mechan- 
ical strength of this silicone rubber is far superior to 
that of any other rubbery material. The abrasion re- 
sistance although about half that of organic rubber tire 
tread stock at room temperatures is far superior at 
elevated temperatures. (Typical physical properties of 
one of the new silicone rubber stocks as measured at 
room temperature are shown in the table on page 100.) 

Dielectric Properties. In these properties silicone 
rubber compares favorably with other insulating mate- 
rials at room temperatures. Dielectric properties meas- 
ured at room temperature are of more or less academic 
interest, however, because electric equipment normally 
operates at higher temperatures. Most insulating mate- 
rials undergo rapid deterioration with increasing tem- 
peratures and time. Organic insulating materials suffer 
progressive degradation until they become conductors 
rather than dielectrics. The important story is told in 
performance at elevated temperatures. 

Effect of temperature on the electrical characteristics 
of an improved silicone rubber at elevated temperatures 
is illustrated in Fig. 3. No significant change in dielec- 
tric strength, power factor, or dielectric constant can be 
measured at temperatures ranging from —20 to 250 C. 
Dielectric strengths of all the stocks recommended for 
electrical applications remain relatively unchanged at 
temperatures as high as 250 C. The power factor of 
some silicone rubbers increases, however, with increas- 
ing temperature. 

Even more important is the fact that long-term ex- 
posure to high temperatures does not materially change 
the dielectric properties of certain silicone rubbers. As 
indicated by the data given in Fig. 4, the dielectric 
strength and dielectric constant of several commercial 
grades of silicone rubber remain practically unchanged 
after aging at 175 C for 4 months. The power factors 
of these stocks increased gradually during the aging 
period. These values were determined on the same 
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samples used to obtain the physical property data given 
in Fig. 2. Here again the aging was accelerated because 
all surfaces of thin test sheets were exposed to hot air 
at 175 C in a forced-air circulating oven. 

Dielectric strength as a function of the thickness of 
two stocks of silicone rubber is shown in Fig. 5. These 
data were obtained on flat molded sheets using 2-in. 
electrodes in air at 25 C. The dispersion or spread in 
dielectric strength from the average is small indicating 
that silicone rubber can be vulcanized to give a homoge- 
neous material. Standard deviations in the order of 3 
to 5 per cent are readily obtainable. For comparison, a 
standard deviation in dielectric strength of 10 per cent 
is not unusual for resin-bonded mica insulations. 

A characteristic of most dielectrics is a decrease in 
dielectric strength with the time of application of the 
voltage stress. In other words, most insulating mate- 
rials are subject to electrical fatigue. One reason for a 
high safety factor in the design of cable is this time- 
voltage characteristic. Enough insulation must be in- 
stalled to withstand the operating voltage after a pe- 
riod of 10 to 20 years of service. Silicone rubber is, 
therefore, especially interesting as an insulating material 
for high-voltage cable and equipment because it is not 
subject to electrical fatigue as indicated by its flat time- 
voltage curve. In Fig. 6, the time-voltage characteristic 
of silicone rubber is compared with that of a conven- 
tional resin-bonded mica insulation. Compared with the 
silicone rubber sample, the breakdown strength of the 
mica combination decreases much more rapidly with 
time. 

Typical arc resistances (Silastic 250 and 181) are in 
the order of 200 to 250 sec. This is high compared with 
the arc resistance of comparable organic materials. 
Dielectric constant and power factor are dependent 
upon the fillers and the type of elastomer used in com- 
pounding various silicone rubber stocks. Silastic 250, 
for example, has a dielectric constant of 3.1 and a power 
factor in the order of 0.002 at 100 cps. Insulation re- 
sistance is more tha 10'! ohms at 250 C and greater 
than 10'* ohms at room temperature. 

Silicone rubber shows a high order of water repel- 
lency and has water absorption values in the order of 
1 per cent. Furthermore, absorbed water does not 

(Continued on page 200) 
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Fundamental considerations that lead to in- 
creased efficiency and reliability, and nine 
suggestions for correct application of solenoids. 


FRANK E. REEVES 


Senior Electrical Engineer 


Barnard and Burk 


ORRECT selection of a solenoid is determined 
by many factors, all of which deserve serious 
consideration before a particular one is selected. 

As a starting point in the selection, the following basic 
information is required : 


1. Type of motion required: pull, push, push-pull 
or rotary. 

2. Force required. 

3. Duty cycle and ambient temperature. 

4. Length of stroke. 

5. Voltage and frequency. 


By far the most common solenoids are the “pull” 
type such as shown in Fig. 1. The plunger is pulled into 
the coil with the load attached to the end of the plunger 
opposite to the direction of pull. Since the solenoid 
manufacturer does not ordinarily spring-load the 
plunger, the user must usually provide a means for re- 
turning the plunger to its original position after the 
coil has been de-energized. This may be accomplished 
by installing the plunger vertically upward so gravity 
will restore it. However, if this is not practicable a 
spring can be added unless the nature of the load auto- 
matically restores the plunger to its initial position. 

In order to avoid the use of linkages, it is sometimes 
advantageous to have the solenoid push, rather than pull. 
In the “push” type shown in Fig. 2, the non-magnetic 
side plates of the plunger are extended through the 
frame to guide it laterally. In d-c units and in some a-c 
types, a non-magnetic rod attached to the plunger ex- 
tends through a hole drilled in the cup or laminations in 
the center of the seating surface. 

The term “push-pull” solenoid in common usage indi- 
cates that the solenoid will push and pull simultaneously 
but has power in only one direction of plunger travel. 
Simplest push-pull type, Fig. 3, is constructed similar 
to a push type, but in addition provides a means of 
connecting to the end of the plunger extending out of 
the coil. This enables pushing and pulling to be done 
at the same time. Principle application is in compact 
units that have a return spring connected to the pull end 
of the plunger. A less common push-pull type has two 
coils to provide power strokes in two directions with 
the same force being exerted in each direction. A typ- 


104 


Matching solenoid characteristics 


ical application for this type is in a four-way solenoid 
valve controlling a double-acting air cylinder. Complete 
valve is built into the head of the cylinder to make a 
compact assembly and the double coil provides equally 
balanced forces to throw the sliding piston of the valve 
either way. 

Rotary solenoid shown in Fig. 4 is a pull type with 
a special plunger which converts the straight-line motion 
to rotation. Plunger plate is supported by three balls in 
inclined races. When energized, force tends to pull the 
plunger in and the three balls travel around and down 
the inclined races forcing the plunger plate to rotate by 
cam action. 

Specification of force required in pounds or ounces 
only is not sufficient. Initial pull or push at a specific 
stroke and final or “holding” value are required ; inter- 
mediate values must be known when the force is not 
directly proportional to the distance of the plunger end 


‘ from the stop or seat. Guesswork can be eliminated in 


specifying force by using a spring balance or other force 
measuring device to determine the amount of mechanical 
force needed to perform the function. If a solenoid is 
capable of exerting the same force indicated by the 
mechanical measuring device it will in all probability 
perform the work. Inertia effect of the plunger when 
the coil is energized will provide a considerable factor 
of safety in most cases. 

Stock solenoids are usually classified by the manufac- 
turer as “continuous” or “intermittent.” The “contin- 
uous” term is reasonably exact since the term assumes 
that the unit will be de-energized very infrequently if 
at all. The “intermittent” tag, however, is not too accu- 
rate and can only be interpreted; it is descriptive of 


Fig. 3 
Four types of push-pull solenoids. (A) One-piece mount- 
ing front and side plate is used on Dean Davis sole- 
noids. (B) Leaf spring between frame and spool body 
holds the coils in place on this General Electric sole- 
noid with a “holding” 
switch. (C) Shading rings 
and ground pole faces in- 
sure quiet operation in the 
type made by Phillips 
Control; side plates are 
non-magnetic —_ stainless 
steel. (D) Double coil de- 
sign made by National 
Acme can be connected 
for double push, double 
pull or opposed pull. 
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Fig. 1 
(A) Continuous-duty pull solenoid made duty pull solenoid delivers a_ steady 
by West Coast Electrical Mfg. Co., has pull of 12 Ib for a 1%4-in. stroke on 
laminated frame and _ stainless-steel 110-volt 60-cycle. Double shading coil 
plunger guides. (B) Iron-clad a-c sole- construction aids in quiet operation. 
noid, from the Guardian line, is rated (D) Rolled plunger of electrical lamina- 
at 79.2 volt-amperes for intermittent tion steel with shading coil assures 
duty and 15.1 for continuous duty at quiet continuous-duty operation in this 
85 C rise. (C) Soreng’s intermittent- R-B-M pull-type a-c solenoid. 






















Fig. 2 

Push type continuous-duty solenoid with saddle stop 
made by National Acme delivers a force of 15 to 
18145 lb over a stroke from 1 to 4 in. Coil is 





wound on a phenolic spool. Impact faces are stellite. 


Fig. 4 

Three stainless steel balls in inclined ball races 
or grooves in the plunger plate of this Leland 
solenoid convert a linear pull to rotary motion. 
Solenoid has starting torque of 25 lb-in. with a 
45-deg stroke. Plate is returned by spring action 
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something less than continuous-duty and needs further 
definition. In selecting a unit so labeled “off the shelf” 
the solenoid would probably be tested in the application 
by the trial and error method. If the solenoid does not 
become excessively hot and smell or smoke after a long 
run of several hours, and if it performs the work satis- 
factorily, the solenoid could be considered acceptable. 

It is usually not advisable to follow this unscientific 
method since if it did overheat, the time and trouble of 
the test would only give a negative result. Also force 
values drop rapidly with increase in coil temperature, 
whether caused by a rise in ambient temperature or by 
operating losses in the coil. Therefore it is better to 
specify number of strokes per minute, percentage of 
time the solenoid is energized, and ambient temperature 
and permit the solenoid manufacturer to furnish a unit 
which will perform satisfactorily. 

Regardless of the capacity of the solenoid, the length 
of plunger travel for best operating results is usually 
limited. A short pull draws less current if a-c, adding 
the safety factor of fast, positive action. However, the 
work distance of the plunger can often be varied over a 
considerable range by using simple, compound, or mul- 
tiplying levers as described later in detail. 

Often the equipment designer must contend with a 
wide variety of d-c and a-c voltages of various fre- 
quencies depending upon the service available at the 
point of installation. Although the solenoid manufac- 
turer can supply a solenoid for almost any voltage and 
frequency, use of a 115- or 230-volt 60-cycle or 24-volt 
d-c solenoid is usually more economical because of the 
wide demand for such equipment. Also solenoids wound 
for these voltages are usually more readily available. 

Practical limitations to the use of a-c solenoids are in 
the magnitudes of force and stroke required. When the 
stroke exceeds 2 in. and the force needed is over 50 Ib 
it is usually considered advisable to use d-c units. Less 
iron is needed in a d-c solenoid, and dimensions and 
weight are less than for a-c units in the larger ratings. 
In addition, advancements in the manufacture of dry- 
type metallic rectifiers have made the use of d-c sole- 
noids practicable in the larger ratings even where the 
primary power source is a-c. When a heavy force and 
long stroke are required, it will often be found more 
advantageous to use air or hydraulic cylinders instead of 





Fig. 5—Rectifier supplies power from a-c lines to oper- 
ate “Electrothrust” solenoids delivering power strokes of 
constant, increasing or decreasing force. This Black & 
Webster unit develops 6000 Ib at end of ™%-in. stroke. 
Another design delivers 100 Ib over an 8-in. stroke. 
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Fig. 6—Current, power and force curves for the sole- 
noid shown in Fig 3A, a typical 110-volt a-c laminated 
solenoid for continuous duty. The force increases rapidly 
and current decreases as solenoid plunger seats. While 
maximum plunger travel is 2 in., the maximum work- 
ing stroke recommended for this design is 114 in. 


solenoids particularly if space and weight are consid- 
erations. However, the special Electrothrust units, 
shown in Fig. 5, will develop several tons of force at a 
fraction of an inch stroke or about 100 Ib of force over 
an 8-in. stroke. 

Unfortunately, an equipment designer cannot simply 
specify all of the above information to the solenoid 
manufacturer, order the solenoid, connect it to the ma- 
chine and forget about it. In most cases, further consid- 
eration is necessary to assure good service. In addition 
to the five basic items of information discussed above 
there are other factors to be considered that have a 
direct bearing on the solenoid life. The following nine 
suggestions for the correct application of solenoids will 
insure satisfactory life and performance at lowest cost. 

Since the amount of work obtained from a solenoid is 
constant, it is just as important to select a unit which is 
not too large as it is to select one which is not too 
small. If the work produced by a solenoid is not ex- 
pended in overcoming external resistance through the 
stroke of the plunger, the unused work is dissipated in 
the form of heat, hammering on the solenoid frame, and 
mushrooming of the plunger. Use of an oversize sole- 
noid results in inefficient operation, decrease of mechan- 
ical life and undue strain on the connecting mechanism. 
Therefore the mechanical work to be accomplished 
should absorb as high a percentage of the available 
power as possible. 

Solenoids can be used with the greatest effectiveness 
if the plunger is permitted to accumulate inertia before 
picking up the load. The typical characteristics of a 
solenoid as given by one solenoid manufacturer are 
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Fig. 7—Shaded area under the static force curve (from 
Fig. 6) defines the total work capacity of the solenoid 
(11.36 Ib-in.). Each open rectangle has an area equal to 
shaded portion, and shows forces obtainable for differ- 
ent work strokes by utilizing impact of the plunger. 


shown in Fig. 6. The force curve is obtained by placing 
blocks of a non-metallic material such as wood of 
various lengths between the end of the plunger and its 
seating surface. The coil is then energized and the force 
necessary to pull the plunger away from the block is 
measured. Such force ordinates are therefore static or 
dead-weight values and not the dynamic or impact 
forces delivered during a working stroke. 

The significance of the ordinates of this force-stroke 
curve as well as impact can be expained with a simple 
analogy to the forces exerted by a dog on a leash. 
When the dog straining at a leash is held back with 
sufficient force the dog moves slowly forward (static 
force). But, assume the dog and man are standing still 
and there is slack in the leash. When the dog sees a cat 
and makes a sudden leap, the leash tightens and the 
pull increases instantly as in impact from zero to a high 
value—much higher than any of the forces which 
existed when dog and man were moving along slowly. 

Since the plunger of a solenoid is capable of per- 
forming the same work whether it is done quickly or 
slowly, a high value of force can be obtained if the 
working stroke or distance is small. Work distance 
should not be confused with the total distance the 
plunger travels. Total work for any solenoid is repre- 
sented by the area under the force curve through the 
total length of stroke which the plunger is operated. 
Therefore the value of impact for any solenoid is equal 
to the total work divided by the deflection of the mate- 
rial stopping the motion of the plunger.* In other words, 


*See “Shock Testing in Design,” Frederic D. Schottland, ELectricat 
MANUFACTURING, March 1950, p. 113. 
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_Fig. 8—Inertia and impact of a solenoid plunger with 


a free travel of 2-in. is utilized in this sheet material 
punch by Black & Webster, Inc., delivering a 2000-lb 
blow. Punch is restored to original position by a light 
spring which is the only load on the plunger down to 
the point of impact. Solenoid used is the one shown in 
Fig. 3A with performance characteristics shown in Fig. 7. 


if the plunger of a solenoid with a stroke of 1% in. and 
a total work capacity of 30 lb-in. for this stroke were to 
strike a rivet head and deflect it 46 in., the impact 
force would be 30 divided by %g¢, or 480 lb. If the 
plunger were permitted to travel its full stroke unre- 
stricted, a hammer blow of several tons might be 
obtained if the anvil deflected only a few thousandths 
of an inch. Some of the work instantaneously expended 
by the impact would be dissipated in heat, but the re- 
mainder would have a tendency to cause mushrooming 
of the plunger end. 

Impact forces would be infinite if there was no de- 
flection, but elasticity in the solenoid structure will 
always give some deflection. However, when deflections 
are small, even a minute error in measurement has a 
large effect on calculated impact force, and some indi- 
rect method of measuring impact is desirable. 

Actual forces under impact loads may be determined 
with good accuracy by mounting a Brinell ball on the 
working end of the solenoid plunger. The ball is then 
driven by the solenoid against a piece of hard material 
and the diameter of the impression measured. Then, 
the same ball is mounted in a hydraulic press, and 
squeezed against the same piece of hard material until 
the force producing the same diameter of impression is 
found. If the ball impression is too small, a softer mate- 
rial can be used. With this procedure, impact force 
values for any solenoid can be obtained. 

Static force curve shown in Fig. 7 is the same as that 
shown in Fig. 6 but drawn to a different scale. The 
series of rectangles drawn on the curve have an area 

(Continued on page 188) 
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Bervilium copper at critical 





Fig. 1—IBM accounting machine 
reads punched cards, actuates type 
bars, type wheels and adding me- 
chanisms to prepare a printed re- 
port automatically. Electrical and 
mechanical requirements for many 
components must be exacting to 
avoid service failure. Beryllium 
copper provided the lowest cost ma- 
terial for the four important parts 
described here. 


JOHN T. RICHARDS 
Design Engineer 
The Beryllium Corporation 


MPHASIS on design and material selection to in- 
sure long life is an important element in all 
equipment made by International Business Ma- 
chines Corporation. For new designs the selection of 
a suitable material for a specific part frequently calls 
for a compromise between cost and performance ; how- 
ever, the best performing material commonly offers 
the lowest final or overall cost. Four beryllium copper 
parts in the IBM accounting machine demonstrate the 
value of detail engineering aimed at freedom from serv- 
ice failure and the use of a higher priced material to 
obtain the lowest cost answer. 
In the IBM system of accounting, three basic steps 
are involved: 


1. Recorded accounting data is transcribed on a 
card in the form of punched holes. 

2. Punched cards are arranged in the desired se- 
quence by a sorting machine. 

3. An accounting machine reads holes in punched 
card and prepares printed report. 


In the operation of the Type 403 accounting machine, 
Fig. 1, cards pass two reading stations, each consisting 
of 80 wire brushes with one’ for each card column. A 
punched hole in any column allows the corresponding 
brush to contact the conductor roll. This contact com- 
pletes an electrical circuit, sending an impulse to the 
control panel at the left end of the machine to actuate 
type bars, type wheels or adding mechanisms. The type 
of impulse emitted is controlled by the time at which 
contact is made. Unpunched positions on a card separate 
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the brushes from the contact roll sending no impulses. 

The control panel, consisting of one stationary panel 
and one removable panel, is wired similar to a telephone 
switchboard. Connections between terminals on the re- 
movable panel are made through external wires, which 
are plugged into various combinations of holes or sock- 
ets. Impulses from the reading station can be directed 
to a type bar where the information can be listed, to 
a counter where the information can be added or sub- 
tracted, to a comparing position where the data can be 
eliminated completely. To change the operating cycle, 
the operator may rearrange the wiring panel manually 
or insert a prewired panel. 

Other machine functions include calculation and re- 
tention of card data. Counters add or subtract as re- 
quired through the rotation of counter wheels actuated 
by impulses from the reading station through the con- 
trol panel. Relays store the information from the card 
until the machine is ready to print. 

Beryllium copper plays an inconspicuous but vital 
role in the operation of these machines as a terminal 
spring in relays and counters as well as stationary and 
movable contracts in the control panel. In the collator, 
it finds use as a contact roll in the feed unit or reading 
station. Although both the terminal spring and control 
panel contacts serve as current-carrying components, 
there are other important functions each part has to 
perform. 

In each case, full advantage is taken of the flexibility 
in design of parts made from beryllium copper. While 
only one alloy—in four different conditions—is used, 
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points ives service-(ree performance at 
lowest cost in IBM accounting machine 


properties are tailored to meet specific design problems 
in these four applications by: Special thickness toler- 
ances, narrow hardness ranges and varying the heat- 
treatment. 

Although each application presents a different com- 
bination of mechanical requirements, all have similar 
electrical characteristics—relatively good conductivity 
with low surface contact resistance. For all parts men- 
tioned, the current averages 80-100 ma at 40 volts d-c, 
with a maximum current of 300 ma. 

Terminal spring, Fig. 2, serves as a breakable con- 
tact between the internal circuits of the accounting ma- 
chine and the jacks of the relay or counter units. A 
number of terminal springs are mounted together by 
fitting their twin barrels into a phenolic block. This 
block then goes into place against relay or counter 
units with the springs engaging relay or counter jacks. 
The circuit is then completed by plugging the necessary 
leads (internal wires) into terminal barrels. To pro- 
vide flexibility, all circuits must be detachable. 

This part consists of a hook-shaped spring and a 
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double-barreled terminal. The spring maintains tension 
against the jack, while the barrels serve as a spring 
socket for plugs on leads; to lock the terminal in the 
block, the short cylindrical end of the barrel is bent 
out. Since the stock thickness is only 0.008 in. this 
spring is easily deformed or damaged and requires 
considerable care in fabricating and handling. 

Requirements imposed by the application are con- 

flicting. The material for this part must offer: 

1. Good spring properties for the spring to maintain 
positive contact with counter or relay jacks over 
prolonged periods without relaxation or loss of 
pressure with time. 

. Good resistance to variable and repeated stress, 
since the terminal unit must be removed occa- 
sionally to change wiring pattern. 

3. Sufficient ductility to withstand severe forming 

in making the part. 

4. Close tolerances on the barrel plugs to fit without 
play and yet be easily removed. 

. Good electrical conductivity ; low contact resistance. 


ho 


cn 


"#t0.002 
=0.00/ 





Fig. 2—These terminal springs serve as removable contacts 
between internal circuits and jacks of the relay or counter 
units. Springs are formed in a nine-station progressive die 
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on a six-slide machine, and hardened to obtain a controlled 
ductility sufficient to allow bending of ears at the end of the 
barrel to lock each terminal in its molded housing. 
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Fig. 3—Control panel mounted at left side of machine provides flexibility to connect and control the functions of the 
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machine. Internal wiring is brought to spring contacts on the panel mounted on the machine. External connections, 
made by plugging in leads on the removable panel, select functions to be performed. 


6. Resistance to corrosion under tropical heat and 
humidity as well as industrial, marine and other 
corrosive atmospheres. Machines must operate 
under diverse conditions in many climates. 

Ferrous materials provide adequate spring proper- 
ties but do not give the required combination of 
formability, conductivity and corrosion resistance. 
Brass and bronze supply required conductivity and cor- 
rosion resistance but do not combine necessary spring 
properties with formability. Beryllium copper was 
found to offer the best answer. Through age-hardening, 
it provides adequate formability before hardening with 
good spring properties following hardening; it also has 
good conductivity and resists corrosion. 

For this rather critical application, the standard 
beryllium copper alloy* was selected but with special 
tolerances on thickness and hardness. Thickness toler- 
ances insure proper fit of pin or plug in barrel while 
hardness limits assist in obtaining stock having con- 
sistent forming characteristics and spring properties. 

Stock used is 0.008 in. thick by %¢ in. wide in coils, 
with 0.0001 to 0.0002 in. cadmium plate to give in- 
creased die life. Although the standard thickness tol- 
erance for 0.008 in. strip is 0.0008 in., a special tol- 
erance of plus and minus 0.00064 applies for the mate- 
rial for this part. 

To withstand severe forming, material is supplied 
in the solution-annealed condition. The ASTM speci- 
fication for solution annealed stock allows a maximum 
hardness of Rockwell B80 with no minimum, but 
forming requirements dictate a hardness range of 
15T80-85 (B60-75). The maximum of B75 provides 
needed formability, while the relatively narrow range 
insures uniformity in stamping and forming operations. 

Parts are formed on a six-slide machine in a nine- 
station progressive die, as seen in Fig. 2, at the rate 





*See ASTM Specification B194. Nominal composition: 2 per cent 
beryllium, 0.3 per cent cobalt, balance copper. 
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of 180 pieces per minute. Since these stampings are 
required in large volume, considerable investment in 
pressworking machinery and complex tooling is justi- 
fied to keep unit costs low. 

In addition to economy, the multislide machine pro- 
duces parts to required dimensional tolerances and per- 
mits freedom of design. For example, barrel diameters 
are 0.078 in. + 0.002 in., —0.001 in. to eliminate play 
in plug, while limits on center distance between barrels 
are + 0.001 in. to give proper alignment. In addition, 
the spring tongue must be free from burrs. 

Coiled stock is fed through straightening rolls and 
an automatic gaging unit, which stops machine if thick- 
ness exceeds specified limits. Since piercing operations 
are nearly completed in the first few die stations, nar- 
row strips of flash advance the work through succeed- 
ing positions until clipped from the fully-formed piece 
at the final station. 

Following stamping, the part is discharged from the 
multi-slide machine into special containers. Since the 
parts are too fragile to be handled, they remain in these 
containers through subsequent operations until deliv- 
ered to assembly in order to prevent distortion and to 
facilitate lot identification. Stampings are segregated 
according to die sets, so that if inspection reveals any 
cause for rejection all springs from the faulty die set 
are kept separate. Before heat-treating, parts are vapor 
degreased in the container to remove all traces of oil 
or grease that may carry over from forming. Special 
hardening procedures are required to provide foma- 
bility after heat-treatment, so the ears of the barrels 
can be bent during assembly to hold unit in place in 
the terminal block. 

Standard treatment for hardening beryllium copper 
in the solution-annealed condition, 3 hr at 600 F, pro- 
duces a minimum hardness of C36, Experimental work 
indicated that lower hardness values in the range 
15N71-75 (C23-30) were needed to give the right com- 
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bination of forming and spring characteristics. A treat- 
ment at 550 F was selected, since it offered slower 
hardening response and consequently better control than 
obtainable at 600 F or higher temperatures. The de- 
sired condition is realized through carefully controlled 
hardening cycles with time at temperature generally 
falling within a range of 30 to 50 min. A forced con- 
vection furnace provides relatively rapid heating rates 
and close temperature control throughout the charge. 

Parts are next subjected to a three-step cleaning op- 
eration described later and a standard sample is crit- 
ically inspected for hardness, spring form, size, barrel 
concentricity, etc. Prior to the development of more pre- 
cise methods and improved handling, rejections of this 
delicate and critical part exceeded 25 per cent. Through 
closer thickness and hardness tolerances, multislide 
forming, special hardening and close control over all 
production procedures, rejections have been system- 
ically reduced to less than 1 per cent with significant 
reduction in overall costs. 

Setween the internal wiring of the machine and the 
preselected pattern of the control panel, a circuit is 
provided by a stationary panel contact (prong) and a 
manual panel contact (shovel), as shown in Fig. 3. 
The prong is a fixed member of the stationary panel 
and completes the circuit from the shovel to the in- 
ternal wiring. A plug fits into the barrel end of the 
part, while the prong maintains contact with the shovel 
through the displacement of its tip. Fig. 4 shows the 
detail design of the prong. 

To insure good contact between prong and shovel 
it is necessary for the prong (the deflected member) 
to have good spring properties. It must have a rela- 
tively high elastic limit to provide the required force 
without taking a permanent set and it must resist re- 
laxation to maintain constant contact pressure. Like 
the terminal spring the prong serves as a contact; 
however, there are significant design differences. The 
prong is not as delicate, and it is required to deliver 
a high force over prolonged periods at high stress levels. 

As an indication of operating conditions, test springs 
are deflected 1 in. at the tip, a working stress of about 
130,000 psi, and must return to within 0.005 in. of the 
initial position. This means that the material must take 
practically no permanent set when stressed well above 
the ultimate strength of spring brass.* 

Other material requirements for the prong include 

*See “Yield Strength in Spring 
Design,” ELectricaL MANUFACTUR- 
ING, June 1949, page 206. Also “Brass 
and Bronze for Electrical Springs,” 


ELECTRICAL MANUFACTURING, April 
1949, page 114. 


Fig. 4—Internal leads in the ma- 
chine are plugged into the bar- 
rel of prongs mounted on the 
stationary panel. End of spring 
must withstand a deflection of 
\% in. with no more than 0.005 f 

in. permanent set. Ear at the 0.0947990o dia 
other end of terminal must have 
sufficient ductility to stand the 
bending involved in locking the 

terminal to the panel. 
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sufficient ductility without impairing spring properties 
so barrel can be readily formed during fabrication and 
ears can be bent at assembly to hold part in place. In 
addition, the barrel end of the part must be precisely 
formed with a tolerance of minus 0.002 in. 

To give the proper combination of spring properties 
and ductility following hardening, a compromise treat- 
ment is selected. Solution-annealed (soft) strip is speci- 
fied, 0.0226 in. by % in. wide in coils. Although the 
standard tolerance for this: thickness is +0.002 in., a 
special tolerance of +0.00064 in. (less than 4 stand- 
ard) is necessary to satisfy performance and processing 
standards. Wider variations in thickness may lead to 
poor fit between plug and barrel or barrel and plastic 
panel. Material is obtained with a cadmium plate 
0.0001 to 0.0003 in. thick, which serves as a die lubri- 
cant. The hardness specifications call for Rockwell 
30T47-60 (B46-65), which is considerably softer than 
required by the ASTM Specification. 

Processing steps for the prongs are essentially the 
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* Heat treated so part will not break or 
fracture when bent at assembly 














same as for the terminal spring. Stampings are pierced, 
trimmed, formed and cut-off on multislide machines, 
followed by vapor degreasing, and then heat-treated in 
forced convection furnace at 550 F to Rockwell 15N76- 
80 (C32-39). Following heat-treatment, prongs to 
be used as field replacement parts have the ears an- 
nealed by the flame process with a turntable fixture 
to insure adequate formability without sacrificing the 
spring properties of the contact end. This treatment is 
only necessary for replacement parts installed in the 
field by service men, who must rely on pliers and screw 
driver to insert new prongs in panel boards. Precision 
assembly methods used in the production of new equip- 
ment permit bending the ears in the hardened condi- 
tion without difficulty. 

The cleaning procedure described later follows heat- 
treating or annealing (where required) and precedes 
inspection. As a final operation, parts are inserted into 
the control panel board. This board of phenolic laminate 
is machined, printed, lacquered and then carefully drilled 
to hold the prong body. Following insertion, ears are 
bent to hold prong in position. The completed board, 
Fig. 5, is then critically inspected to insure vertical and 
horizontal alignment of prongs, since the successful 
functioning of the machine is dependent upon a positive 
electrical contact between each mating prong and shovel. 

The shovel is a fixed member of the “manual set-up 
_ panel” and completes the circuit from prong to external 
wiring. The wires are connected with the shovel through 
a removable plug which fits into the barrel of the shovel 
unit, Fig. 6. While the scoop-shaped end of this part is 
a contact surface, the body or barrel functions both as 
a socket for the plug, and as a means of holding the part 
into the board with the usual “bent-ear” construction. 


Spring Is Integral With Barrel 


A novel design feature, which simplifies production 
and cuts assembly costs, calls for the spring that retains 
the plug to be an integral part of the shovel barrel. Dur- 
ing stamping, this spring form is developed from the 
body by forming and blanking three sides, leaving one 
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Fig. 5—After assembly to panels, shovel contacts (left) and prong springs (right) are inspected to insure accurate verti- 
cal and horizontal alignment when the two panels are brought together. 


end attached to the shovel body. Cold work, which re- 
sults from swaging the spring section from 0.019 to 
0.012 in., gives increased spring properties. 

Although the shovel is not as delicate as the terminal 
spring nor as exacting in spring properties as the prong, 
it presents a critical balance between conflicting require- 
ments in different sections of the same piece. The shovel 
end of the part must be severly formed and, at the same 
time, provide good wear resistance and adequate resili- 
ency to withstand the spring contact action of the prong. 
At the other end, the barrel must be precisely formed 
to accommodate the plug with a tolerance of + 0.001 in. 
on a diameter of 0.098 in., and retain sufficient elastic 
characteristics to maintain positive action of the spring 
in holding the plug tightly in the barrel for good con- 
tact. Finally, the heat-treated part must offer some 
formability so as not to fracture when ears are bent 
during assembly. 

Annealed beryllium copper was selected for this ap- 
plication, since it best meets these conflicting require- 
ments. In the unhardened condition, this alloy offers 
sufficient formability; following hardening it gives 
necessary wear resistance, spring properties and elec- 
trical conductivity. 


Close Tolerance Required on Thickness 


Special hardness and thickness tolerances are specified 
on this part also, to provide necessary formability during 
fabrication and eliminate play in completed assembly. 
Solution-annealed beryllium copper strip, 0.019 in. 
+ 0.0005 in. by % in. in coils, is specified to a hardness 
range of Rockwell 30T47-60 (B46-65). This stock is 
also obtained with a 0.0001 to 0.0003 in. cadmium plate 
for increased die life. 

Processing steps are similar to those used for terminal 
spring and prong. The complete stamping is made on a 
multi-slide machine, degreased and hardened at 550 F. 
to 30N50-54 (C30-34) in a forced-convection furnace. 
Parts are then tumbled to remove burrs to protect 
assembly personnel from cuts. Approximately 50,000 
pieces are handled at one time in a small barrel con- 
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taining abrasive, alkaline cleaner and water. Following 
tumbling for 3 hr, parts are thoroughly rinsed and 
given the following treatment. 

Cleaning treatment used on all three of these beryllium 
copper strings is a three-step operation. First, the cad- 
mium plate is stripped in a muriatic acid bath, followed 
by a sulfuric-nitric acid bright dip. Finally, springs are 
immersed in a chromic acid solution and then thorough- 
ly rinsed in clean water and dried by centrifuging while 
under a hot air blast. This treatment enhances electrical 
contact properties and gives a lustrous clean appearance. 
In addition, the chromic acid dip apparently leaves a 
protective film which inhibits subsequent tarnishing or 
discoloration. To minimize surface contact resistance, 
the shovel is given a silver plate 0.0002 in. thick. It is 
then inserted in the control panel board and held in 
place by bending the ears of the barrel. 


Beryllium Copper for Wear Resistance 


Contact rolls, Fig. 7, in the feed unit of the collator 
serve two purposes: provide a contact surface where 
the steel brush penetrates card holes to complete the 
contact necessary for reading, and feed cards through 
machine. To meet these requirements, a suitable material 
must have reasonable electrical conductivity and good 
resistance to wear and corrosion. 

Although brass offered needed conductivity and cor- 
rosion resistance, it did not resist brush wear. Beryllium 
copper gave longer life since it was not as readily 
grooved by the music wire brushes which are hardened 
to Rockwell C56, or a minimum tensile strength of 
330,000 psi. 

Rolls are cut to length from cold-drawn beryllium 
copper tubing, obtained in 8 ft lengths. Bores are 
nachined to fit the shaft, then rolls are heat-treated for 
2 hr at 600 F in a forced convection furnace to a mini- 
mum hardness specification of Rockwell C38. This 
treatment gives maximum wear resistance and peak 
hardness. Rolls are then finish ground to close tol- 
erances prior to assembly. 

In each of these four examples the higher cost ma- 
terial gave the lowest cost answer to conflicting elec- 
trical mechanical and service requirements. But desired 
performance and freedom from failure at lowest overall 
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Fig. 7—Roll surface is a beryllium copper sleeve which 
stands up under the grooving action of the steel springs 
and also has good electrical conductivity. 
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Fig. 6—Shovel contacts require a heavy forming opera- 

tion; tongue must have good spring properties, and ear at 

end of barrel requires ductility for bending to lock part 
in place on its panel. 


cost required close coordination of engineering design, 


metallurgical control, fabricating methods and inspec- 
tion. ooo 


The author acknowledges the assistance of Interna- 
tional Business Machines Corporation—and J. S. 
Meyer, metallurgist, in particular—in providing the data 
and illustrations used in this article. 


References in ELECTRICAL MANUFACTURING 


In a continuing program of evaluation beryllium copper and 
offering design information for electrical products, ELECTRICAL 
MANUFACTURING has presented the following feature articles: 


Design Stresses for Beryllium Copper Parts, March 1949, page 
26. Maximum allowable working stresses for three age- 
hardening alloys; the effect of cold work and final heat- 
treatment on performance. 

Designing with Beryllium Copper for Spring Components, Feb- 
ruary 1946, page 129. Stress-relief hardening technique offers 
important cost reduction opportunities for a wide variety of 
production parts. 

How to Design Brush Spring for Long Brush Life, September 
1942, page 61. Design data of particular application to brush 
springs, emphasizing the advantages of beryllium copper over 
other spring materials. 


Transverse Flux Heating 


Special method of radio-frequency induction heating 
permitting continuous heat-treatment of nonferrous 
strip like aluminum, brass, copper and stainless steel 
passes the strip between two opposing laminated pole 
structures. Field coils are supplied with alternating cur- 
rent so polarized that at any instant opposing poles 
have opposite sign and force flux through the strip. 
As explained by Robert M. Baker of the Westinghouse 
Electric Corp., of Baltimore, Md., in a technical paper 
presented at a district meeting of the American Insti- 
tute of Electrical Engineers in Providence, the fre- 
quency and geometry of the pole structures will depend 
on the physical and electrical properties of the strip to 
be heated. The alternating magnetic field through the 
strip causes voltage to be generated in the strip, and 
currents flow to heat it. A pole structure and coil 
assembly of a 300 kw, 60-cycle installation was designed 
and used to heat aluminum strip 0.040 in. thick and 
54 in. wide. Frequencies used in transverse flux heating 
will range from 60 cycles to 10,000 cycles. O00 
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Stay, Report 


ESS EMPHASIS on packaged drives and more 
discussion on the application of standard elec- 
trical and electronic components featured the dis- 

cussion at the 14th annual Machine Tool Electrification 
Forum sponsored by the Westinghouse Electric Cor- 
poration. Sessions were held at the Hotel Statler in Buf- 
falo and at the Buffalo works on April 25-26. Some 170 
machine tool electrical and mechanical engineers were in 
attendance from 115 machine tool builders. J. J. 
Smith, Jr., industrial sales department, Westinghouse, 
acted as general chairman. L. R. Ludwig, manager, 
Buffalo divisions, welcomed the group to the plant, 
which he indicated is now operating at projected capac- 
ity. 

Dinner speaker was Dr. C. C. Furnas, director, Cor- 
nell Aeronautical Laboratory, Buffalo, whose topic was 
“Research in Industry’. He urged industry to spend 
more effort on fundamental research, the lowest cost 
level, in order to uncover new knowledge which may not 
be put to practical work for a generation or two. Without 
new knowledge, ideas for practical applications will dry 
up, he warned. Another speaker on a general subject was 
L. W. Scott Alter, president and general manager, 
The American Tool Works Company, who spoke on 
equipment replacement policies. Ralph Shuman, elec- 
trical engineer, The Warner & Swasey Company, de- 
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Control problems highhiohted at 


scribed the automatic cycling and programming circuits 
applied to a single-spindle automatic screw machine, 
one of the Award winners in the 10TH ANNUAL ELEc- 
TRICAL MANUFACTURING PRopuctT DEsIGN AWARDS 
CoMPETITION in 1948. 

Proposed revision of the Machine Tool Electrical 
standards in conjunction with the Joint Industry Con- 
ference (JIC) Standards was discussed in detail by 
members of the Electrical Problems Committee of the 
National Machine Tool Builders Association headed 
by Walter B. Wigton, chief electrical engineer, The 
Giddings & Lewis Machine Tool Company. Other 
members who participated in the review of proposed 
changes were: B. T. Anderson, Sundstrand Machine 
Tool Company; R. W. Dean, Niagara Machine and 
Tool Works; R. T. Fenn, Bryant Chucking Grinder 
Company; W. E. Happel, Landis Tool Company; J. J. 
Jaeger, Pratt & Whitney, Division Niles-Bement Pond 
Company and Kenneth Rexford, Hydraulic Press Mfg. 
Company. Some of the provisions of the JIC Standards 
were sharply criticized by the panel and from _ the 
oor. Rebuttals were made by E. L. Bailey, Chrysler 
Corporation; W. B. Nichol, General Motors Corpora- 
tion and Don Morrell, Ford Motor Company. 

“Electronic Devices as Components of Machine Tool 
Control” was the subject of a paper by J. M. Morgan, 
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FIG. 3 


Fiz. 1—Fast operating electronic relay triggered by a limit switch on cylindrical grinder application. Fig. 2—Electronic 
timer provides for remote control of dwell time through a small potentiometer in a push button station. Fig. 3—Use 
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of an electronic relay simplifies application of high resistance angular positioning stop on cylindrical grinder headstock. 
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machine tool forum 


Jr., electrical engineer. The Cincinnati Milling Ma- 
chine Company. Vacuum and gas-filled electron tubes 
provide the designer with certain features that cannot 
be obtained as easily and simply in other ways, par- 
ticularly where an initiating signal is needed to operate 
an electrical device which may control a mechanical 
or hydraulic function. A limit switch or pressure 
switch may be only a partial solution since there may 
be no way of assuring that proper operation has oc- 
curred. 

As one example Mr. Morgan cited a grinding ma- 
chine where it was desired to control a hydraulic “pick- 
feed” intermittent cross traverse motion of the wheel 
slide at either or both ends of a hydraulically actuated 
table. The problem became acute when it developed 
that the table normally did not remain at the end of the 
stroke long enough to pick up a standard type relay 
through a limit switch. To delay the reversing hydraul- 
ically would have resulted in undesirable operation when 
pickfeed was not wanted, as well as extensive rede- 
sign. The problem resolved itself into finding a device 
that would consistently operate with an initiating signal 
of very short duration. 

Investigation showed that the limit switch was closed 
for approximately 0.004-0.005 sec. No standard a-c 
relay will operate consistently in that short a time. Use 
of a small sensitive a-c relay was eliminatel due to 
the possibility of the voltage being at the zero point 
of the sine wave when the limit switch closed. So was 
the use of a sensitive d-c relay unless a filtered supply 
was used. An electronic relay does not have the above 
objections and was applied with the circuit shown in 
Fig. 1. It was found that a signal of 0.004 sec dura- 
tion was sufficient to operate the relay consistently. 
This is possible because the grid circuit is arranged 
with capacitors that hold the grid negative (and make 
the relay drop out) after the initiating signal disap- 
pears. The relay has approximately 0.5 sec reset time. 

Electronic time-delay relays are relatively accurate, 
flexible, and reliable. In addition, they offer one advan- 
tage over all other types, namely, the ability to control 
‘ime from a pushbutton station without mounting the 
timer in the station. A good example is provided by the 
control circuit, Fig. 2, used on a plunge-cut grinder. 
Accurate size is obtained by having the wheelhead come 
in against a positive stop and letting the grinding wheel 
“tarry” for a few seconds. The operator can adjust this 
time delay to suit different classes of work through the 
potentiometer shown. The potentiometer used is usually 
a 2-watt unit which takes up no more room than a 
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Standard components are available to 
the designer to provide electrical or 
electronic solutions to machine drive 
problems and allied functions, speak- 
ers bring out at 14th Westinghouse 
Machine Tool Electrification Forum. 
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Fig. 4—Electronic flame detector based on principle of 
flame rectification. 


standard pushbutton unit. In addition, the electronic 
timer can be used in conjunction with two or more in- 
dependent potentiometers, and by proper switching, in- 
dependent time delays can be obtained with one elec- 
tronic timer. 

In certain types of form grinding, the headstock spin- 
dle must be stopped within a few degrees for convenient 
loading on high production work. The problem is ac- 
centuated by the fact that the normal spindle rotation 
must be high. To obtain accurate stopping, a type of 
drive must be used that has provision for obtaining a 
slow speed on the spindle and a “stop” signal must be 
obtained from the spindle itself when it has reached the 
proper angular displacement from the stopping point. 
Usually a d-c motor is used and low speed can be ob- 
tained by momentarily reducing the armature voltage. 
The “stop” signal can best be obtained by an electronic 
relay, which has several advantages that make it ideal 
for the application. 

The system used in illustrated in Fig. 3. The contact 
is subject to extremely hard service, since it must make 
contact each revolution of the spindle. In addition, one 
side of the contact is on the rotating spindle, and unless 
insulated brushes and slip rings are used, the oil film 
on the spindle presents a high-resistance path, prevent- 
ing the use of a low-voltage sensitive relay. 

Electronic relays can be made to operate when the 
resistance in the initiating circuit is very high (up to 
about 5 megohms). Consequently, the oil film presents 
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Braking torque, no. of times full-load torque 


Fig. 5—Braking torque on a 5-hp, 4-pole, 220-volt, 
3-phase general purpose squirrel cage motor with various 
values of direct current flowing from terminal to terminal. 


no problem. A low contact pressure is satisfactory, and 
a very light leaf spring with long life can be used. Since 
the contact is working in the grid circuit of a tube, 
the contacts can be shorted out without damage to the 
relay. One contact is grounded to the machine itself. If 
the operator should come in contact with the leaf spring, 
the power requirements are so low that he cannot de- 
tect the voltage. Along with its other advantages, the 
electronic relay can be mounted on the panel along with 
the other control, and unshielded leads run out to the 
contact on the headstock. 

Mr. Morgan also described an electronic flame de- 
tector used as a safety device on an automatic flame- 
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Fig. 6—Timing of application of direct current for 
braking is effected through discharge of capacitor C. 
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hardening machine. Normally, the flame is started at 
the beginning of the cycle and is shut off by an elec- 
tronically amplified signal from a thermopile when the 
piece reaches the proper temperature. A simple elec- 
tronic device, based on the principle of flame rectifica- 
tion, effectively guards against filling the room with an 
explosive mixture of acetylene and oxygen should the 
gas be turned on but not ignited. The circuit used is 
shown schematically in Fig. 4. A flame rod is inserted 
in the fringe of the flame. If the gas ignites properly, 
the flame will rectify the minute current between the 
flame rod and the frame of the machine, the relay will 
operate and the cycle will continue and complete. How- 
ever, if a flame is not present, the relay will not close 
(or will drop out), and the gas will automatically be 
turned off. Several applications have proved the ex- 
treme sensitivity of this device. It was found necessary 
to add a time-delay relay because the turbulence in the 
flame would momentarily remove the flame from the 
flame rod and the device would drop out. 

Controlled deceleration of a-c induction motors by 
the use of direct current applied to any two of the three 
leads was described by F. D. Snyder, supervisor, In- 
dustrial Consulting and Application Engineering, West- 
inghouse. Fig. 5 is a family of curves showing the 
braking torque of a 5-hp general purpose squirrel cage 
motor when a source of direct current is connected to 
its leads. Its full-load current is 12 amp. In each case, 
the value of braking torque increases as the speed de- 
creases until approximately 10 per cent of synchronous 
speed is reached, when it decreases rapidly. 

The maximum amount of braking torque developed 
by a specific motor depends on the point at which its 
iron saturates, generally at six to eight times the full- 
load torque of the motor. In the case of squirrel cage 
motors, braking torque will also vary directly with the 
motor rotor resistance. High-slip types of squirrel cage 
motors will produce more braking torque with a fixed 





Fig. 7—Application of standard time-delay relay T to brak- 
ing of motor. Current controlled through transformer. 
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Fig. 9 (Left)—Rear of Springfield 20-in. lathe with 20-hp 6:1 speed range constant-hp drive and contouring device. 


Fig. 10 (Right)—Mechanical link to transducer cam interprets angular motion of tool slide in terms of radial change. 


d-c current than will a low-slip motor. 

Regardless of the value of d-c voltage applied at the 
instant braking is desired, the current flowing builds 
up over a definite time because of the inductance of the 
circuit. This produces a smooth application of braking 
torque, and any backlash in the drive is taken-up with 
a minimum of shock. 

The most common type of rectifier used as a source 
of d-c for braking is the dry disk or plate type, such as 
copper oxide or selenium. Many different schemes can 
be used to supply timing for the d-c braking of a squir- 
rel-cage induction motor. One is shown in Fig. 6. Here, 
when the “start’’ button is pressed, contactor M picks 
up instantly and the motor starts. Since the capacitor 
C requires a few cycles to charge through rectifier B, 
the normally closed interlock of M will be open before 
contactor B has a chance to pick up. The motor is now 
operating and capacitor C fully charged. When the 





Fig. 8—Where precise drop-out and pick-up time is 
sought braking is applied through d-c operated contactors. 
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“stop” button is pressed, contactor M will drop out and 
the capacitor is connected to coil B; contactor B picks 
up and applies direct current to the motor. As soon as 
the capacitor is discharged, contactor B drops out and 
the current is disconnected from the motor. 

When the contactors involved are NEMA size 2 or 
larger, a standard timing relay is used as shown in 
Fig. 7. The timing relay coil is energized after con- 
tactor M picks up. When M drops out, the timing con- 
tact T stays closed for the cycle desired; during this 
time, contactor B remains picked-up. The d-c voltage 
impressed on the motor terminals will depend entirely 
on the terminal-to-terminal resistance of the motor, and 
on the amount of direct current desired. For smaller 
motors, it is usually more economical to connect the a-c 
end of the full-wave rectifier to the power line through 
a suitable resistor, such as shown in Fig. 6. In the case 
of larger motors, and especially for 440- and 550-volt 
operation, a transformer is employed as shown in Fig. 7. 

With a-c contactors there is a slight difference in 
drop-out and in pick-up time, depending on where 
the a-c wave the circuit was made or broken. To obtain 
fast and accurate stopping, the scheme shown in Fig. 8 
was developed. Here, contactors R and B are d-c oper- 
ated a-c contactors, mechanically interlocked. Contactor 
R picks up when the start button is pressed, then timing 
relay T picks up, in turn picking up M and starting the 
motor. When M has picked up, contactor B becomes 
energized, but since this contact is mechanically inter- 
locked with R, which has already picked up, it cannot 
close. Since the coil is energized by direct current, the 
magnetic circuit of the contactor may stay open indefi- 
nitely without damage to the coil. 

The stop circuit opens the coil circuit of contactor Rk 
which will be forcibly opened by the action of solenoid 
B pushing on the mechanical interlock. Contactor B 
closes and braking starts. The timing relay coil is de- 
energized but its contact will remain closed and keep 
contactor M picked up until it times out. There upon 
the timing contact opens, opening M which in turn 
opens B. The transfer from running to d-c braking 
takes place uniformly in less than one cycle. 

The problem of providing constant cutting speed con- 
(Continued on page 208) 
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Specially designed electric heating element 
withstands carburizing atmospheres at op- 
erating temperatures of 1750 F in new cycle- 
controlled heat treating furnace. 


HAROLD N. IPSEN 
President 
Ipsen Industries, Inc. 


ONTROLLED-ATMOSPHERE heat treating 
furnace for production use should have accurate 
temperature and processing controls, be mechanically 
and thermally efficient, and automatic while retaining 
a degree of flexibility. Although the gas fired units in 
our standard line performed well, certain advantages of 
electrical heating were apparent: the operation is clean- 
er, heating of the work is more uniform, furnace muffle 
is unnecessary and automatic controls may be more eas- 
ily and accurate handled. However, along with the 
advantages of electric operation, the heating elements 
for controlled atmosphere furnaces have been a point of 
weakness. Metallic resistances deteriorate rapidly in 
contact with carburizing gas. Nonmetallic tubes are 
brittle and their resistance changes with age requiring a 
variable-voltage transformer for compensation. Also 
when one bar in a set breaks after the set has been in use 
long enough to bring about a change in resistance the 
entire set must be replaced. With either type, a carbon 
deposit may form on the surface and short out the 
heating element since the carburizing gas tends to lose 
carbon at operating temperatures of 1750 F. 

To overcome the deleterious effects of the carburizing 





Fig. 1—Heating elements at top of furnace chamber con- 
sist of a metallic resistor completely enclosed in a re- 
fractory sheath, suspended at the inner face of the furnace 
wall by ceramic rings to permit expansion and contraction. 


118 


Heating Unit For Carbon Atmospheres 


gas at temperatures of 1750 F, an element was designed 
with a metallic resistor enclosed in a refractory sheath. 
Since the refractory sheath is subject to breakage, 
maximum strength is obtained by making the span as 
short as possible and by increasing the diameter. The 
special metallic semiconductor coil form used has con- 
stant resistance over the temperature range, varying 
only about 3 per cent from room temperature to 1750 F. 
To give good heat transfer an electrical insulator of good 
heat conductivity is packed tightly into the space inside 
the refractory sheath. Electrical leads pass through 
seals near each end of the refractory tube and can be 
carried through the furnace wall to the tube, eliminating 
the necessity for bringing the tube outside of furnace 
wall and reducing conduction losses. An insulating 
firebrick plug is inserted in the furnace wall around the 
leads to further reduce heat loss. 

Each bar is suspended at the inner face of the fur- 
nace wall by a ceramic ring, Fig. 1, with an inner taper 
to permit tube expansion and contraction and eliminate 
lateral stresses in the heat bar. Placing the rings at 
inner faces of the walls also decreases span of the bar. 
Expansion and contraction stresses in the furnace wall 
are not transmitted to the heat bar thereby lessening 
danger of breakage. To seal the heating element leads, 
a gas-tight metal cover is bolted to the metal shell that 
forms the outside of the furnace wall. Leads from the 
heat bars are interconnected to terminal bars inside 
this cover with terminals connected to the furnace con- 
tactor. 

Twelve bars are used, each rated at 3% kw on 110 
volts. Series connections provide for 220 or 440 volt 
supply, and equalized phase loads on 3-phase power. 
Total connected load is 42 kw. 

Basically, the heat treating furnace consists of two 
parts, a furnace and a cooling chamber. In the normal 
course of heat treating the work is inserted into the 
furnace and allowed to remain for a definite length of 
time. After the heating, the work is moved to a cool- 
ing chamber or quench tank where the rate of cooling 
is controlled. In designing the controls for the new unit 
shown in Fig. 2, provision was made for completely 
automatic operation on a predetermined cycle controlled 
by a single starter button. 

A chain hearth to transfer work from the furnace to 
the cooling chamber, shown in Fig. 3, is driven by a 
1/6-hp motor, and a recirculating fan gives uniform 
heat distribution in the furnace. Front, center and rear 
doors are pneumatically operated. Quenching chamber 
is designed with a water-jacket around the oil bath for 
cooling, with agitation of oil controlled by two 2-speed 
motors to vary the cooling rate. Work rack is air- 
operated under control of a solenoid valve. 

Manually set furnace controls consist of three timers, 
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Fig. 2—Controlled-atmosphere heat treating furnace for 

operating at temperatures up to 1750 F is electrically 

heated, and operation on a pre-determined cycle is auto- 
matic after placing work in the furnace. 


one each for heating, quenching and agitating. A selec- 
tor switch provides for a choice of oil quenching or air 
cooling and a starter button starts the cycle of opera- 
tions set by the other controls. Indicating lights on the 
control panel show when the furnace is empty and when 
the cooling-quenching cycle has been completed. 

In operation the work is placed in a tray or on a 
grid ahead of the entering door. At start of the cycle the 
furnace door is opened by an air cylin- 
der operated by a foot valve, work is 
pushed into the furnace, door closes, 
and timers are set for required opera- 
tions. Pressing the starter button initi- 
ates the operation sequence. At the 
end of the timer setting the chain 
hearth motor is energized for 15 sec 
by a time delay relay, bringing rela- 
tively cool chain from below the 
hearth into the furnace. A pusher arm 
on each chain is now ready to contact 
the work tray. Time-delay relay then 
opens the motor circuit and energizes 
a 3-way solenoid air-valve to raise 
door at the exit end of the furnace. 
At the top of its travel, door trips a 
limit switch to re-energize the hearth 


Fig. 3—Furnace consists of a heat chamber 

with a recirculating fan, chain-driven hearth, 

and a cooling chamber which incorporates a 
quench tank with an air-operated rack. 
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NEW DEVELOPMENTS, IDEAS AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Foiling the Gas Thief 
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drive motor, and pusher arms on the hearth chains 
move tray from the furnace into the cooling chamber. 

As tray leaves the furnace pusher arms trip another 
limit switch, and the hearth motor stops, solenoid air- 
valve at the exit door is de-energized to allow door to 
close, and the quenching or cooling cycle is started. If 
the cycle has been set for a quenching operation, a 4- 
way solenoid valve is energized to admit air to a piston 
which forces quench rack with tray of workpieces into 
the oil bath. If controls were set to provide for air 
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cooling, as used for annealing, rack remains stationary. 

Agitator motors normally operate at slow speed, but 
when steel is being quenched high-speed agitation is 
useful for a short time period to give more rapid initial 
cooling and maximum hardness. Return to slow speed 
after a fixed period—usually 2 min—reduces danger of 
cracking by slower cooling at lower temperatures where 
greatest volume changes occur in steel. One timer con- 
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trols the period of high speed agitation while another 
sets the total time in the quench. At the end of the 
quench period the solenoid controlling the quench rack 
is de-energized raising the rack, and an indicator light 
on the control panel lights showing the operator that 
the rear door can be opened to remove the tray. Aqua- 
stats and solenoid operated water valves control tem- 
peratures in the cooling chamber and the oil bath. 0 0 O 


Testing Computer Elements 


Percentage error is measured by this special 
testing equipment designed for summing, 
inverting and integrating amplifiers. 


E. E. BREWER 
Engineer Designer 
Consolidated Vultee Aircraft Corporation 


INCE the heavy work imposed on computers de- 

mands that minimum time be spent on routine 
maintenance and checking for accuracy, testing equip- 
ment was designed for rapid checking of various ele- 
ments in our Reeves Electronic Analogue Computer. 
This computer is composed of six inverting amplifiers, 
seven summing amplifiers and seven integrating am- 


' plifiers. 


Inverting amplifiers in the computer have a single 
input circuit and reverse the polarity of the input volt- 
age without changing its numerical value. Summing 
ainplifiers have several input circuits, and the output is 
the algebraic sum of several input voltages which 
represent constants in problem being solved. Summing 
amplifiers also reverse the polarity of the input voltage. 
Integrating amplifiers integrate the algebraic sum of 
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a number of voltages against time. In other words, for 
a given input voltage, which may be the algebraic sum 
of a number of voltages, magnitude of output voltage 
increases uniformly from zero. Input voltage, multi- 
plied by amplifier gain factor, determines the slope of 
voltage rise. Gain of the inverting amplifiers is always 
unity, but gain of the summing and integrating ampli- 
fiers may be one, four, or ten as the parameters of 
problem may require. 

Inverting and summing amplifier tester, the lower 
portion of Fig. 1, operates on the principle of an elec- 
tron-tube bridge; schematic circuit is shown in Fig. 2. 
The VR tubes in series supply 255 plate volts and a 
regulated 105 volts for the amplifier input. Any volt- 
age from 1 to 90 volts can be obtained at the unity-gain 
jack while % of this voltage appears at the four-gain 
jack and 49 at the ten-gain jack. Voltage for the four- 
gain and ten-gain amplifier inputs is obtained from a 
precision divider made up of low drift resistors ; maxi- 
mum error in this network is less than 0.2 per cent. 
The various input circuits of the amplifier present a 
finite impedance equal to a reciprocal function of the 
gain. The shunt resistors, removed by the circuit- 
breaking jacks, simulate this impedance and keep a 
constant current drain on 
the power supply regardless 
of load. 

Variable voltage from the 
potentiometer arm is ap- 
plied to point A of the 
electron-tube bridge, and the 
output of the summing am- 
plifier is applied to point B 
from an input jack on the 
tester panel. Since the po- 
larity of the output voltage 
of both the inverting and 


Fig. 2—Purpose of the sum- 
ming and inverting amplifier 
tester is to indicate a percent- 
age error rather than abso- 
lute. For this reason meter 
sensitivity must change as in- 
put voltage varies. A variable 
resistance on a common shaft 
with input potentiometer per- 
forms this function. 
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input circults 





Meter range switch Power supply Error 

and variable voltage output Indicator 

potentiometer (for adjusting) — ppyer fing and summing 
amplifier input circuits 


summing amplifiers is opposite to that of the input 
voltage, the potential at point B from a “‘perfect” am- 
plifier is exactly balanced by that at point A, and zero 
voltage appears at C, the midtap of the precision re- 
sistors R, and R,. With V, and V, properly balanced, 
zero voltage at C prdduces a zero plate-to-plate poten- 
tial at V, and no reading on the zero-centered 100- 
microamp meter. The bridge is balanced by adjusting 
R, with the SPDT switch in the ground position. With 
the switch in the operate position, 1% the amplifier error 
appears at point C. When % or \o of the voltage at A 
is impressed on either the 
four-gain or ten-gain am- 
plifier input terminals, the 
amplifier output should still 
balance out the voltage at 
the point A. 

Since it is the purpose of 
this equipment to indicate 
percentage error rather than 
actual error, the meter sen- 
sitivity must change as the 
input voltage changes. If 
the amplifier input voltage 
varies from 1 to 90 volts, a 
1 per cent error changes the 
voltage at C from 0.005 to 
0.45 volts. A variable re- 
sistance on a common shaft 


Fig. 3—Jntegrating amplifier 
tester checks four points on 
the integrating curve. With 
the longest integrating time 
being 8.25 sec, it is possible 
to check the slope at four 
Points on all amplifiers in a 
short time. 
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Fig. 1—JIntegrating amplifier tester (upper portion) has 

an output that increases as time. A voltage applied to 

the unity-gain terminal is integrated in a certain time 

whose value is compared with a calculated value to de- 

termine error. The lower portion is the summing and 

inverter amplifier tester and operates on the principle 
of an electron-tube bridge. 


with the input potentiometer changes the meter series 
resistance R, from 10 to 900,000 ohms while the input 
voltage is changing from 1 to 90 volts. By this ex- 
pedient, full scale meter readings are obtained with 
amplifier errors of +¥% per cent at all input levels. 
Integrating amplifier operates in somewhat the same 
manner as the summing amplifier, except that its out- 
put increases with time. A voltage e applied to the 
unity gain input terminal is integrated to E volts in T 
seconds while a voltage e/4 at the four-gain input ter- 
minal or e/10 at the ten-gain terminal will also be in- 
tegrated to the same E volts in the same T seconds. 
The important thing is to measure the exact value of 
T for a known input voltage and compare it to the 
calculated value. The schematic circuit, Fig. 3, shows 
the method of operation. The output of the integrat- 
ing amplifier is applied at E,, or the common input to 
two d-c amplifiers, each with a gain of approximately 
200. Tube V, conducts with a grid input of zero or 
9.2 volts, depending upon the bias-tap adjustments, 
while V, will not conduct until the input FE, reaches 
50.6 volts. When V, conducts, the control grid voltage 
on the thyratron, V, rises abruptly causing plate cur- 
rent conduction, which closes relay X. When the input 
voltage reaches 50.6 volts, V, conducts and fires thyra- 
tron V,. Tubes V, and V, receive their plate currents 
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through resistors R, common to both tubes and when 
V, fires it acts as a partial short circuit across V’;, re- 
ducing its plate current and releasing the relay. 

Relay X applies 60-cycle power to the panel-mounted 
timer, moving the pointer one division for each voltage 
impulse of the 60-cycle current or two divisions per 
cycle. A full revolution of the pointer results from each 
100 impulses, indicating % sec. Error caused by the 
difference between pick-up and release time of the 
relay is only a few millisec. Opening the relay can be 
effected with an input at E, of 50.6 volts or 92 volts by 
switching the grid of V, to an appropriate voltage 
divider. With this arrangement, the timing cycle can 
commence with an input of zero or 9.2 volts and stop 





at 50.6 or 92 volts, thus giving four points on the 
integration curve. The odd voltages, 9.2 and 92, were 
chosen because they fit calibration constants most ac- 
curately, and 50.6 is midway between these two. 

An external power supply delivers 100 volts to a 
precision divider network within the unit, producing 
the necessary voltages for adjusting the timer “stop” 
and “start” levels. Input voltages of 1.0, 2.5, and 10 
volts are also available for input to the ten-, four-, and 
unity-gain positions of the integrating amplifier. With 
the longest integrating time, representing the rise from 
0 to 92 volts, being only 8.25 sec it is possible to check 
the slope of integrating at four points on all amplifiers 
in a very short time. OOO 


Specifying Appliance Plastics Housings 


Tentative test specifications and require- 
ments for thermoplastic enclosures by SPE. 


HESE: SPECIFICATIONS are being circulated 

by the Technical Subcommittee on Household Ap- 
pliances of the Society of Plastics Engineers, chairman, 
Frank C. Martin, Engineering Department, The Hoo- 
ver Company, and are being published here with the 
permission of the Society. Comment from readers is 
invited and may be directed to the Editor, ELECTRICAL 
MANUFACTURING, 1250 Sixth Ave., New York 20. An 
interesting point for discussion, for example, is the 
flame-resistance test. It will be noted that flame-resist- 
ant materials are called for only in the event that the 
enclosure is flammable under abnormal operation. 

Scope. (1) This specification is designed to cover 
thermoplastic materials only as used for enclosures for 
electrical household appliances. The term “‘enclosure”’ 
refers to a structure designed to act as a covering or 
housing for the working parts of the appliance. This 
term, as used in this specification, does not apply to 
parts which are used for the support of current-carrying 
members of the appliance, nor for the mechanical sup- 
port of functional portions of the appliance. (2) Tests 
for three different properties essential in providing a 
satisfactory enclosure are given in this specification. 
These tests are for temperature stability, mechanical 
strength, and abnormal operation. 

Temperature Test Method. Three samples of the 
complete appliance assembly shall be placed in an oven 
for a period of 8 hr at a temperature of 5 C higher 
than the maximum operating temperature of the appli- 
ance, but in no case at a temperature of less than 100 C. 

Results: There shall be no softening of the thermo- 
plastic material sufficient to cause deformation of the 
enclosure by normal handling immediately after re- 
moval of the samples from the oven. A slight amount 
of shrinkage or warpage will be tolerated, provided that 
no electrical shock hazards are introduced. Cracking 
of the material shall be considered grounds for re- 
jection. 

Mechanical Strength (Impact) Test. For deter- 
mination of mechanical strength household appliances 
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shall be divided into two classifications ; 4, those which 
are in normal operation supported by the operator and 
are thus liable to be dropped, and &, those normally not 
supported by the operator. For example, a hand cleaner 
or mixer would be classified as 4, and a floor cleaner 
as B. 

Method A. Three samples of the appliance shall be 
dropped from a height of 30 in. onto a wooden floor so 
as to strike the thermoplastic housing at three distinct 
points. Results: There shall be no fracture of the 
thermoplastic enclosure so as to expose any electrical 
contacts, nor shall the operation of the appliance be 
impaired. Cracking of the enclosure will be tolerated if 
the above conditions regarding exposure of the electri- 
cal circuit are complied with. 

Method B. \mpact strength of the enclosure shall be 
determined by the falling ball method. A _ steel ball 








Cooking well for the Burpee deep-fat fryer is one 
piece deep-drawn aluminum. Adjustable thermo- 
stat with a pilot light controls the 1050-watt element. 
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— call the NEW NUMBER... Jo! 
’ oe. WILLIMANTIC = 


we CONNECTICUT!” 








--. and get fastest fastener- 
service from this modern, 
high-production plant 


Save time and “wrong numbers” by chang- 
ing yourrecords now to the address of Amer- 
ican’s new main plant and home office. 

This high-production operation ... one of 
the most modern in the screw industry... 
is equipped and staffed to raise American 
quality and service to new high levels, both 
in American Phillips Recessed-Head 
Fasteners, and also slotted products. What- 
ever it takes to make better screws, American ee : 
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order American ...and shoot it to §% 


Willimantic. 


AMERICAN SCREW COMPANY 
Plants at Willimantic, Conn., and Norristown, Pa.. 


Warehouses at: 
589 E. Illinois St. 502 Stephenson Bidg. 
Chicago 11 Detroit 2 
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weighing from 1 to 2 lb shall be dropped from succes- 
sively increasing heights onto that portion of the enclo- 
sure most exposed to impact blows when the enclosure 
is supported in its normal manner until the impact 
causes the enclosure to crack or fracture. The height at 
which the first breaking occurs shall be recorded, as 
shall the weight of the ball used. A minimum of three 
samples shall be used. 

Results: The impact strength shall be reported as 
foot-pounds of energy to break; i.e., height of drop in 
feet multiplied by weight of the ball in pounds. The 
minimum average breaking strength of the enclosure 
shall be 4 ft-lb. The type of break shall be described, 
and the average energy to break reported. 

Supplementary Test. As a supplement to the fall- 
ing ball test appropriate mechanical abuse tests of the 
appliance may be made. In the case of a motor enclosure 
for an electric cleaner for example, the cleaner may be 
propelled against stationary objects in such a manner 
as to subject the enclosure to impact blows, thereby 
simulating abnormally hard usage. 

Results. Cracking of the enclosure if it occurs shall 
not impair the operation of the appliance, nor shall it 
expose any electrical contacts so as to constitute a shock 
hazard, nor shall it impair the operation of any safety 
devices. If practicable this type of test should include 
check tests on a material known to be acceptable which 
will serve as a basis for comparison. 

Abnormal Operation Test. Three samples of the 
appliance shall be operated under that condition of ab- 
normal operation which will be the most severe that 
could be encountered in actual service. Such conditions 








Kelvinator’s new air dryer, designed for household 
use, will remove as much as 3 gal of water every 24 
hr from an area such as a large home basement in 
warm, humid weather. It also aids in dehumidifying 





are stalled rotor, short circuit in current-carrying parts, 
etc. The appliance shall be operated under such condi- 
tions by applying the rated voltage to the appliance with 
a 45-amp circuit breaker in the electrical supply to the 
appliance. During the test the appliance shall be placed 
on a sheet of tissue paper, or a soft wood surface. The 
test shall be continued until the ultimate results are ob- 
tained, or until a short circuit of such magnitude as to 
operate the 45-amp breaker occurs. 

Results: Approval of the enclosure shall require that 
there will be no ignition of the thermoplastic material, 
nor of the surface on which it rests. There shall be no 
emission of flame or molten material. If the thermoplas- 
tic material should ignite, then the flame-resistance test 
described below must be met for approval of the 
thermoplastic material. Warpage, shrinkage, and soften- 
ing of thermoplastic during test is acceptable. 

Flame-Resistance Test Method. The flame-resist- 
ant test shall be applied only if the thermoplastic en- 
closure ignites during the abnormal operation test as 
described above. Three samples of the thermoplastic 
enclosure shall be tested by applying the tip of a 34-in. 
flame of a Bunsen burner to three different portions of 
the samples for a period of 30 sec, removing the burner 
for 1 min then reapplying the flame for 30 sec, and 
again removing the flame. 

Results: The thermoplastic material shall be consid- 
ered to be non-inflammable if within 1 min after the 
second removal of the source of ignition the flame ex- 
tinguishes itself. Materials which are self-extinguishing 
in 1 min shall be considered acceptable. 

Report. The report shall include a specific designa- 





Taking Moisture Out of Air 


the home laundry area when overloaded with moist 
air from a clothes dryer. Consists of a refrigerated 
drver coil, finned condenser, sealed refrigerating unit, 
fan and motor. Ooo 
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Try the Guardian Series 335 D.C. Relay, one of hun- 
dreds of basic Guardian types. A general purpose relay 
with a wide range of applications, the Series 335 D.C. 
is built to the rigorous standard of aviation relays. It 
performs in accordance with the 10-G Vibration Test 
and the ANR-20-B test. Generous coil winding area 
permits single windings up to 15,000 
ohms. Parallel and double windings 
are also available. Contact combina- 
tions are possible up to three pole, 
double throw. 

The Series 335 D.C., like most 
Guardian Relays, is now available 
HERMETICALLY SEALED. 


Screw Terminal 
Hermetic Housing 


New Hermetically Sealed Relay catalog 5-H is yours for the asking. 


‘tones 595 D.C. cone 210 A.c.—215 D.C. Seles 220 A.C. as Series 695 D.C. Series 610 A.C.—615 D.C. 
Write — ASK US TO MAKE SPECIFIC RECOMMENDATIONS. NO OBLIGATION. 


GUARDIAN ELECTRIC 


1627 -G W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 


JUNE 1950 
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tion of the material used, covering type of material, 
manufacturer, formula designation, flow grade, and 
batch number if available. It shall give in detail results 
of temperature, mechanical strength, and abnormal op- 
eration tests, and, if conducted, the results of flame- 
resistance tests. Since considerable personal judgment 
is involved, a complete description of type of change or 
break shall be included. ooo 


New Tool Gives Designers Freedom 


Electric impact tools improve quality and 
permit thousands of variations in product 
design without complicated tooling expense. 


HE DESIGNER is necessarily interested in pro- 

duction techniques, for it is usually his problem to 
adapt design ideas to shop facilities. It is of interest 
then to see how one manufacturer of rectifiers has man- 
aged low volume production of thousands of varied de- 
signs without expensive tooling or complicated shifts in 
procedure. The company had dual objectives: (1) To 
give the design engineers complete freedom to tailor the 
product to individual needs; and (2) to maintain high 
quality production at the lowest cost. The solution has 
been the employment of electric impact tools to com- 
bine the speed and quality of power tools with the flex- 
ibility of hand fabrication. 

Green Electric Company, New York, makes over 200 
standard models of plating rectifiers ranging up to a 
capacity of 5000 amp. The design engineers handle each 
installation as a separate problem and, as a result, the 
company estimates it has built more than 3500 types of 
rectifier equipment. As many standardized cabinets, 
panels and other components are used as possible but 
the designers are not restricted to these standard parts. 
Thus, it was considered impracticable to install special 
tools for each of the many varied operations and much 
of the work was done by hand. 





An electric impact tool fitted with a Morse taper drill cuts 
easily through 20 laminations of copper with a total thick- 
ness of ¥% in. on rectifier transformer. 
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Foiling the Gas Thief 


To prevent unauthorized persons from removing 
automobile gasoline tank caps, Motomatic Products 
Co., Cleveland, has designed a special cap incorpo- 
rating a solenoid-actuated lock bolt controlled by a 
switch on the dash board. Zinc die castings are used 
for the body and cap. Body is permanently attached 
to gasoline tank neck; cap is hinged to the body and 
when closed, fits snugly around all exposed portions. 








Tight electrical connections are of prime importance 
in the manufacture of low-voltage, high-amperage equip- 
ment because even a slight voltage drop causes a large 
current loss and heating of the faulty connection. To 
keep contacts tight, the designers customarily specify 
fiber-collared nuts, which had to be carefully run in 
with hand ratchet wrenches. These hand operations were 
fatiguing and it was found that tired men could not 
maintain an even, high level of performance. 

To meet the production problems without inhibiting 
the freedom of the design engineer, the company intro- 
duced Ingersoll-Rand electric Impactools into the shop. 
With varied fittings, the same power tool could be 
adapted to such varied jobs as nut-running, threading, 
punching, drilling, tapping and screw-driving. The tool 
was first used as a nut-runner for there are as many as 
240 nuts used on a large rectifier unit. Bolt sizes vary 
from 1%» to 3% in. Comparative tests showed a time 
saving of approximately 65 per cent over former meth- 
ods. Also, the new tool made nut running a one-man job 
even on the largest bolts. Another advantage was 
achievement of superior tightness in electrical connec- 
tions. But the biggest factor was elimination of fatigue. 
The tool weighs just 614 lb and, in operation, no torque 
is transmitted to the handle. Power from the motor is 
applied to the work by repeated light rotary impacts so 
that the operator needs only to support the tool and let 
it work. 

Other jobs were soon found for the tool. One of the 
toughest jobs was drilling holes of 34 to 1 in. diam in 
laminated copper % to 34 in. thick. From 2 to 30 sheets 
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Cooperation ah 


your fingertips! 


Sooner or later you'll need technical help on the 
materials, parts and components listed on this page. 
Be ready with needed information at your 
fingertips. Check below for useful literature of 
interest to you... . also feel aac to call ina 


Fansteel engineer. 


Selenium Rectifiers 


Fansteel Selenium Rectifiers are 
known for long life, stable output, 
and rugged construction. Stand- 
ard rectifier stacks available for 
practically any D-C service. 


Electrical Contacts 


In all forms, for all purposes, 
made ofall recognized materials, 
including tungsten, silver, molyb- 
denum, platinum metals Fasaloy* 
alloys and Fastell* compositions. 
* Registered Trade Marks 





D-C Power Units, Battery 
Chargers, Sub-Assemblies 
Complete with transformers, con- 
trols, meters and housings, or any 
desired degree of sub-assembly. 


Complete Contact Assemblies 


Electrical contacts assembled to 
springs, reeds, brackets or other 
supports, ready for use. 


PRODUCTS AND SERVICES INCLUDE: 


ELECTRICAL CONTACTS. ...SELENIUM RECTIFIERS, 
METALS: TANTALUM, TUNGSTEN, MOLYBDENUM, 
COLUMBIUM, COPPER BASE ALLOYS. 
RESISTANCE WELDING MATERIALS 
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Tungsten and Molybdenum 


For ultra-special services requir- 
ing high strength or spring prop- 
erties at elevated temperatures; 
for vital functional parts of elec- 
tronic and X-ray tubes. Avail- 
able in wire, rod, sheet, bar, and 
fabricated parts 





Copper Base Alloys 


Fansteel ‘‘601"’ Metals, a series 
of high strength, high conduc- 
tivity alloys for current carrying 
members. Bar, rod, sheet, strip, 
castings and fabricated parts. 





Tempered Soldering Tips 


Last longer, boost production, 
save solder, save maintenance. 
Fansteel Soldering Tips are tem- 
pered; they do not soften at melt- 
ing points of common solders. 


Symbol of 
a Long Record 
of Integrity, 
Dependability 
and Service 
ao 
For nearly 50 years the elec- 
trical industry has welcomed 
Fansteel’s research and co- 
operation, and has looked 
to Fansteel for its specialized 
contributions of intricate 
and vital component parts. 


FANSTEEL 
METALLURGICAL 
CORPORATION 

North Chicago, 
illinois 
U.S.A. 
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of copper make up the laminated copper transformer 
leads. When done with a standard electric drill, this 
work was extremely arduous. It is now done easily with 
the Impactool and a Morse taper drill (see cut). 

Another problem was the threading of brass terminal 
bolts, which range from 3 to % in. in diam and to 2 in. 
in length. They come only partially threaded. Green 
Klectric had the choice of ordering special bolts at a 
higher price or finding a way to thread them economi- 
cally in its own shop. The solution was the impact tool 
driving a standard deep socket in which a die had been 
set. 

In this shop, sheet metal punches are used wherever 
possible, not only for ease of operation but for the clean 
edge of the punched hole. With the Impactool driving 
a Greenlee knockout punch, holes as large as 11%p in. 
diam can be cut in %-in cold rolled steel and as large 
as 2% in. in diam in 4 ¢-in. steel. 

Other uses for the tool are for tapping 1%p in. holes 
in the steel cabinet walls and for driving flat-head 
screws. 

All in all, Green Electric estimates that labor saving 
on a single large rectifier cabinet runs as high as 4 man- 
hours. But it feels that, more important than the dollar 
saving is the reduction of cuts, scratches and fatigue, 
the improved personnel morale and efficiency, and as an 
end result, the higher quality in the product. OOO 


Phototransistor 


New type of light-responsive control, developed by 
Bell Laboratories and called a “phototransistor,” is 
made possible by the unusual properties of germanium, 
a semiconductor. Light focused on one side of a thin 





Fig. 1—Tiny light-responsive phototransistor developed by 

Bell Laboratories uses a thin chip of germanium; shorter 

than a paper clip and only \4 in. diam, controls enough 

power to operate sensitive relays directly from a focused 
beam of incandescent light. 
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section of germanium changes the resistance across the 
section. With a d-c potential of 25 to 40 volts, power 
output is 200 milliwatts with a power sensitivity of 0.5 
milliwatts per millilumen—exceptionally high power for 
photoelectric device. Still in the development stage, 
the phototransistor is not yet commercially available, 
and characteristics vary considerably from unit to unit. 
However, consideration is already being given to using 
them in toll dialing equipment. 

One advantage of this control is its small size. As 
shown in Fig. 1, the outside diameter is less than % 
in., and the case is little more than % in. long. The 
germanium chip is flat on the exposed face on which 
light is focused; the internal face is ground in the form 
of a dimple to a minimum thickness of 0.003 in. A 
single collector wire rests in this dimple forming one 
side of the circuit. The case grounded to the germanium 
chip is the other connection. 

Highest sensitivity of the exposed face is at the 
center of the disk opposite the dimple and collector wire. 
Because the area is small, the phototransistor is more 
responsive to a focused beam than to general illumina- 


-Phototransistor 





Fig. 2—Typical circuit for response to fluctuating light. 
With 25 to 40 volts d-c, the current through the resistor is 
1 to 3 ma depending on light intensity; power dissipation 
of the cell is 200 milliwatts, nominal cell impedance is 
20,000 ohms, frequency response is constant to 200 ke. 


tion. Spectral sensitivity closely iollows the light dis- 
tribution of an incandescent lamp with a peak near the 
infra-red region. Frequency response is substantially 
constant from zero to 200 ke. 

In the typical circuit application, Fig. 2, for light of 
fluctuating intensity the output signal appears across 
the resistor. With a nominal cell impedance of 20,000 
ohms, the d-c bias produces a current of 1 to 3 ma de- 
pending on intensity of the light beam. The low im- 
pedance and relatively high power of the light-respon- 
sive cell makes it possible to operate sensitive relays 
directly without amplification. oog 


Casting Process Reduces Tolerances 


Improved quality, close tolerances and reduced cost 
in production-run castings are attainable with a foundry 
process developed by Johannes Croning of Hamburg, 
Germany, and licensed to Crown Castings Associates, 
Boston. The new foundry process employs a resin 
binder for producing thin shell cores and molds from 
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MONARCH’SORIGINAL PROCESS 
FOR PRODUCINGBRIGHTER, SMOOTHER, 
MORE DURABLE CASTINGS 





























Monarcastings produced by the exclusive, new VELVAGLAZE 
process uncover rich, new fields of opportunity for design 
and product engineers. 


You can specify VELVAGLAZE where ordinary commercial 
castings offered problems in cost of finishing, performance 
or sales appeal. Exposure to the elements, submersion in soap 
and detergents, normal reactions to cooking and broiling have 
little effect on VELVAGLAZE processed castings. They stay 
shiny-bright and velvety-smooth. You find no sharp edges, 
burrs or rough spots, and VELVAGLAZE hard, dense surfaces 
resist scratching, scuffing and other abrasive actions. 


FOR A PERSONAL DISCUSSION OF VELVAGLAZE IN RELATION TO YOUR 
OWN PRODUCT, CONTACT THE MONARCH-MAN IN YOUR TERRITORY 





E.G. ERB, 20 Ridge Road S. K. EVANS, 29988 E. Grand Bivd. 
Cos Cob, Conn., Greenwich 8-5080 Detroit 2, Mich., Trinity 1-1773 


W. D. WILKINSON, 122 S. Michigan H.S. MARSH, 635 Bedford Ave.,S.W. 
Chicago 2, Ill., Webster 9-0962 Canton, Ohio, Canton 3-5548 


J. J. SCHRINER, Gen. Sales Offices 
Cleveland, Ohio, Olympic 1-1700 


WRITE TODAY FOR NEW 
INTERESTING FOLDER 


A useful, non-technical, 
ready-reference folder for 
product engineers, design- 
ers and merchandising ex- 
ecutives who want sales 
appeal in their products. 











MONARCH ALUMINUM MFG. COMPANY « Detroit Avenue at West 93rd Street, Cleveland 2, Ohio 
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sand. Although resins have been used for many years 
in sand-core bonding, this new method does not require 
long baking and curing, and uses relatively small vol- 
umes of sand. 

Castings made by this process come out of the mold 
with clean sharp edges, true dimensions and unchilled 
surfaces that require little or no finishing such as sand 
blasting or wheel-abrating. Quality and precision of 
the castings are said to be increased to the point where 
tolerances from 0.002 and 0.003 in. per in. can be main- 
tained, often requiring only a finish cut rather than both 
a rough and finish cut. In some instances where holes 
are required in the casting they can be formed in the 
mold and eliminate subsequent drilling. 

In producing molds and cores by this method a metal 
pattern which forms a half-mold is first heated. Fine 
sand and pulverized resin, made by Bakelite Div., Union 
Carbide and Carbon Corp., New York, are blended to- 
gether, and an excess of this dry mixture is applied to 
the hot pattern. The resin melts to bind the sand and 
form a continuous coating over the surface. Pattern 
with the coating is then heated in an oven for 1 to 2 
min for further hardening. When hard the half mold is 
easily removed from the pattern by means of knockout 
pins. Cores are made in the same manner, except that 
the resin-sand mixture is blown into a hot split-core 
box by compressed air. Excess material falls out when 
flow of air is stopped. Cores are hollow and have the 
same wall thickness as the molds. 

To prepare the mold for casting, two halves are held 
in a box with the gate vertical. The surrounding space 
is filled with steel shot or some other suitable bedding 
material to support the thin mold shell against the 
hydrostatic pressure of the liquid metal poured into the 
mold in the usual manner. Mold has high gas permea- 
bility and gases generated pass readily through the mold 
shell. Mold and core offer little resistance to the casting 
as it solidifies and contracts, minimizing the formation 
of cracks and hot tears. Core and mold can then be 
removed by lightly tapping the casting. UO00U 


Variable Frequency M-G Set 


To fill the need for a small variable-frequency m-g 
set that could be used in development work, Electric 
Specialty Co., Stamford, Conn., developed a 1-kva 
3-phase unit with a variable frequency range from 50 
to 500 cycles for the Sperry Gyroscope Co., Inc., Great 
Neck, N. Y. Because of the small size of the unit, the 
major problem was to produce a sinusoidal voltage with 
good regulation over the entire frequency range. In 
view of this the generator was designed with a 16-pole 
field using separate excitation. To eliminate the third 
harmonic and improve the- wave shape, the rotor was 
designed with a star winding, 114 slots per phase per 
pole and skewed slots. With this combination, a prac- 
tically sinusoidal output is obtained with a regulation of 
less than 10 per cent. Output ranges from 19.9 amp at 
29 volts to 1.99 amp at 290 volts. A 220-volt 1800-rpm 
60-cycle synchronous motor is used to drive the alter- 
nator through a variable-speed reducer at speeds be- 
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tween 375 and 3750 rpm. Chain drive is used between 
the motor and speed reducer, and direct drive from 
speed reducer to alternator and motor to exciter. O 0 O 


Over 100 Molded-In Elements 

Typical of the intricate mold design attainable with 
some of the newer fast-flowing phenolic compounds is 
this plastics base for the Noark 100 Ampere Main- 
and-Range Pull Switch molded out of Durez mate- 





rial for the Federal Electric Products Company. Said 
to be the largest molded phenolic base ever used for 
type of application, it measures 1144 x 9 x 3% in. 
and weighs 3 lb. Some 100 holes and slots plus about 
12 wall sections of different thicknesses, and a number 
of other molded-in details, such as bosses and recesses, 
make this an unusual molding job. The switch base is 
only one of seven molded Durez parts used for the 
complete switch assembly. oo 0 





Competition Closes June 30—To be eligible, manu- 
scripts entered in the 12TH ANNUAL ELECTRICAL MANU- 
FACTURING Propuct Design AWARDS COMPETITION must 
be delivered to the Awards Editor by 5 P. M. Thursday, 
June 30, or mailed with a postmark not later than midnight 
of that day. (See May issue page 106.) 


ELECTRICAL MANUFACTURING 











U. S. DIVISIONS OF ASSOCIATED SPRING 
CORPORATION AND CANADIAN AFFILIATE 


JUNE 1950 


BRISTOL 
SONNECTICUy 


BROoTHE 
st 
COMPANY 


hae ro] Oe a 


Mil 
\ 


Drop around sometime at any of the plants in 
the group below for a sample of the methods 
that have produced some of the finest spring 
crops in existence. Early cultivation awaits 
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Application and performance data for 


|) | MATERIALS and COMPONENTS 


for destigned-tn use 


A-C LINESTARTER WITH INVERTED CLAPPER MAGNET 


AGNETIC, non-reversing linestarter, Class 11-20UN 

may be used for across-the-line starting of squirrel 
cage induction motors, or as a primary switch for wound- 
rotor motors. Starter uses an inverted clapper armature 
in which a single moving element fulcrumed on a knife- 
edge is pulled against a stationary magnet. Positive action 
kickout spring provides a reliable contact opening operation 
that does not depend upon gravity; starter cannot jam or 
stick in the closed position. De-ion arc quenchers increase 
contact life by reducing burning and pitting. Insulating 
parts are of shock-resistant cold-molded inorganic mate- 
rial that will not carbonize. Double-break silver-to-silver 
contacts have stainless steel springs and saddle guides; 
moving contacts are carried on a molded cross bir. 

Up to four electrical interlocks are available for any 
combination of NO or NC operation. All line terminals are 
at top of starter assembly and all load terminals at the 
bottom, providing straight-through wiring. Overload pro- 
tection is by a bimetallic, snap-action, disk-type thermal 
overload relay. This can be set for automatic, hand or no- 
stop operation. In the automatic position the relay opens 
and sets itself; in the hand position, opening is automatic, 
resetting by hand; no-stop position is similar to hand except 
the reset button cannot be used to stop the motor. 

Available in NEMA sizes 0 through 4 for all integral-hp 
motors up to 100 hp. Supplied in standard a-c voltage 
ratings from 110 to 600 volts at frequencies of 60, 50 and 
25 cycles, for three-phase, two-phase four-wire, and single- 
phase operation. Standard enclosure is bonderized steel 
coated with baked-on gray enamel. Single screw fastens 


Simple “see-saw” design pro- 
vides friction-free operation. Kick- 
out spring provides positive and 
uniform contact opening opera- 
tion. 


cover. Open starters, without enclosure are applicable to 
built-in or panel applications. Special explosion-proof, 
water- and dust-tight enclosures with weather-resistant 
aluminum finish can be supplied. Westinghouse Electric 
Corp., P. O. Box 868, Pittsburgh 30. 


MAGNETIC PROXIMITY SNAP-ACTION SWITCH 


ONSISTING of a SPDT toggle stack switch connected 
to an alnico magnet through a non-conductive link, 
magnetic proximity switch (Bell Switch) is actuated when 
a magnetic material (armature) approaches the perma- 


Normal 


To aid readers in placing their needs and problems before sup- 
pliers without a delay, complete mail address is given for 
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nent magnet; force of attraction pulls hinged magnet away 
from switch body and closes switch. For some applications 
the armature is connected to a float and in others the 
armature is a piston moving through a non-magnetic tube 
with the switches mounted on the out- 

side periphery. 
Snap-action of switch is not depend- 
ent on the speed of armature travel. 
Switch is UL-approved for 10 amp at 
110 volts or 5 amp at 220 volts a-c; 
standard motor loads up to % hp. 
Switch stack insulation and actuating 
link are high-temperature glass fiber 
and melamine laminate. Actuating 


When float in this instance rises or falls it 
carries a magnetic armature. As armature 
approaches switch, magnet snaps toward it 


Thrown 
and throws switch. 


each item in this department. In writing to the manufacturer, 
please mention ELECTRICAL MANUFACTURING as your source. 
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EGG TRAY 
EGGSTRAORDINARY 
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for refrigerators 













@ Convenience is mighty important in the 
modern refrigerator. That's the reason for 
the clever Egg-O-Mat dispenser in the 1950 
International Harvester Refrigerator. Up... 
out of the way... it holds 16 eggs safely 
and dispenses them two at a time. Eggs 
move forward by gravity. Just tilt the rotating 
dispenser and two eggs appear. Tilt it back 
and two more roll into position ready for the 
next time. Saves a lot of bother... and a lot 
of breakage, too. It's another Chicago 
Molded job . . . injection molded of gleam- 
ing white polystyrene. It's light in weight . . . 
extremely durable... easily cleaned... and 
amazingly economical to produce. 
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Big users of molded plastics are 
choosy. They have to be. They 
are entrusting their molder with the 
production of a vital part of their 
product. His ability and dependa- 
bility are as important as the cost 
and quality of the part he produces. 


That’s why so many of the biggest 
names in industry choose Chicago 
Molded as their primary source of 
supply for the best in molded 
plastics. They know they'll find here 
unsurpassed facilities for engineering, 
designing, mold-making. They 
know we have the most modern 
facilities for producing any job, 
large or small, either compression, 
injection or plunger molded, in any 
quantity. They know that ours is a 
thoroughly seasoned organization 
with more than 30 years of expe- 





/ 


rience. And they place a high value 
on our engineering ability and pro- 
duct development facilities. 


But our services are not confined to 
the large users. These same facilities 
are available to anyone. So... why 
not discuss your next job with a 
Chicago Molded engineer. Just write 
or phone. There’s no obligation. 


CHICAGO 
MOLDED 


PRODUCTS 
fo) Tete) -V-Viley 





1024 N. Kolmar Ave. Chicago 51, Illinois 


Representatives in 
principal industrial centers 


COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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spring is tempered spring steel and rolling spring is beryl- Standard switch is enclosed in a metal canister; may also 
lium copper. Contacts are fine silver. Switches are avail- be furnished with a 3-in. conduit housing. Jo-Bell Products 
able for operating temperatures of 175, 250 or 400 F. Co., Inc., 4850 S. St. Louis Ave., Chicago 11. 


THERMOSET BRIDGES GAP BETWEEN SOFT AND HARD RUBBER 


ALLED Enrup, thermosetting plastics material made of 

synthetic rubber and plastics resin can be produced in 
varying degrees of flexibility ranging between elastic soft 
rubber and brittle hard rubber. In addition, it has high Hardness, Ru 65. 
tensile, impact and dielectric strength; good resistance to Impact strength, ]b-ft/in. notch 13 
abrasion and corrosion. Maximum safe operating tempera- Oia: uh elatielan 180.900, 
ture is 180 to 250 F. One of the primary uses is in the : 
manufacture of low-cost gears to replace metal gears in 
heavy-duty lathes, household appliances, automotive timing 
devices and dynamometers. Gears can be molded in one Acid—Cold Excellent 
piece to close tolerances which eliminates elaborate finishing Acid—Hot Good except oxidizing 
operations. Plastics is also particularly suited for washing Alkali—Cold Gas 
machine parts where its resistance to the newer types ot Alkali—Hot 
synthetic detergents is an advantage. Among other appli- 
cations are: battery cases, electrical insulators, ignition coil 
housings, distributor caps, low-load and low-speed bearings 
and bushings. Fire Resistance Fair 


Specific gravity 1.3 


Tensile strength, psi 4,200. 


Water absorption, per cent gain in 24 hr 0.3 


Resistance to Chemicals 


Fair 
Solvents Excellent 


Gasoline Good 


Fabrication methods include rubber press molding, com- * Dielectric strength, vpm 
pression molding, transfer molding, sheet molding and Diclantete consent 
fabrication from sheets. Available in the form of sheets, 
rods, tubes, gear blanks and molded parts. U. S. Rubber 
Co., 1230 Sixth Ave., New York 20. 


Power factor 


Arce resistance 


Gears, distributor caps, washing machine parts can be made of this thermosetting plastics that can have a varying degree of flexibility. 
Material has good abrasion resistance and can be molded to close tolerances. In low-load or low-speed gears such as sprocket shown 
above metal bearing inserts can be eliminated. Either compression or transfer molding methods can be used. 


VARIABLE-SPEED DRIVE FOR FHP MOTORS HAS 3:1 SPEED RANGE 


PEED can be easily 
varied by a_ simple 
knob adjustment on this 
“Fra-Sure” variable-speed 
transmission for  fhp 
motors; maximum of 34 
hp. Automatic speed lock- 
ing device keeps the pulley 
in the desired position 
throughout the 3:1 range 
to avoid slippage and 
maintain constant selected 
speeds. Operating com- 
ponents consist of a double- 
grooved pulley on a float- 
ing jack-shaft. One groove 
of the pulley carries the As knob is turned, pulley moves away or to- 
belt from the motor and ward driven pulley. V-belts control center 
other groove carries belt flange which varies diameter and speed. 
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ee. @ major advance in studio-type image orthicons 


A NOTABLE PRODUCT of RCA leadership in tube 
research and engineering—the new RCA-5826 image 
orthicon provides important refinements over previous 
types of television camera tubes for studio use. 


The new RCA-5826 combines exceptionally high 
sensitivity, a resolution capability of better than 500 
lines, high signal-to-noise ratio—about twice that of 
outdoor camera types—and improved gray-scale ren- 
dition in the vicinity of the “blacks.” 


Having the same spectral response as the companion 
outdoor pickup type RCA-5820—a response closely 
approaching that of the eye—this new studio camera 
tube permits portrayal of colors in nearly their true 


tone gradation. The use of the RCA-5826 in the studio 
and the RCA-5820 outdoors facilitates the combina- 
tion of indoor and outdoor pickups on the same pro- 
gram ...improvements that are automatically extended 
to every receiver. 


ANOTHER new RCA tube... 


«the RCA 6AX5-GT Heater-Cathode Type Full- 
Wave Vacuum Rectifier: Designed to operate from 
a common 6.3-volt heater supply in ac-operated 
sets or auto receivers. Has the same heating time 
as other heater-cathode types, thus permitting the 
use of filter capacitors having lower peak voltage 
ratings than required for filament-type rectifiers. 
Delivers 125 ma. at 350 volts to a capacitor-input 
filter. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES 
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to drive machine. Both grooves are designed for “A” 
(%-in.) section V-belts. Belts control flanges with the 
aid of the springs on both sides of the end faces and 
assure alignment. Drive is lightweight, compact, sturdy 
and easily installed; can be mounted in any position. 
Flanges are machined aluminum. Measures 54%x7™%x 
7*%6 in. Remote control for operator convenience available 
if desired. Worm on end of flexible shaft adjusts ratio. 
Frazier & Son, 338 Cortlandt St., Believille, N. J. 


VIBRATION-RESISTANT FASTENER 


Consisting of an unthreaded screw with a spring wound 
around the stud to act as a thread, Spring-Grip Fastener 
is capable of securing plates with a maximum total thick- 
ness of 0.5 in. and a minimum of 0.075 in. Spring acts as 
a shock absorber and effectively cushions vibration and 





panel movement. In a vibration test conducted by the 
manufacturer, fastener was used to secure two plates form- 
ing a part of a special “torture box” testing machine. 
Plates were subjected to ten million cycles of vibrational 
abuse in 24 hr; said to be more severe than any actual 
application. At the completion of the test, fastener was 
still holding in its original position. Fastener is lo in. 
long and 0.944 in. from the underside of the head to the 
end of the stud. Diameter through the spring is 0.360 in. 
South Chester Corp., 1403 Finance Bldg., Philadelphia 2 


COMPACT ROTARY SNAP SWITCH 


Line of totally enclosed ro- 
tary snap switches (Series 
No. 2800) are available in 
limited or four position with 
a wide variety of contact 
arrangements including dou- 
ble- and single-pole series- 
parallel, double- and single- 
pole electrolier, and double- 
and single-pole ON and OFF. 
Applicable to electric heating 
equipment, panel boards, in- 
struments, computing machines, scales, meat grinders, office 
equipment, beauty parlor equipment, air conditioning units 
and motor-driven appliances. Switch is rated at 15 amp, 
125 volts a-c. Overall dimensions of switch body: 134 x 
1%x% in. Standard shaft is ™% in. diam with flat: 
special shafts available. Handles in black, white or colored 
plastics. Ark-Les Switch Corp., 51 Water St., Water- 
town 72, Mass. 





PENCIL TYPE IMMERSION THERMOSTAT 


Sensitive thermal element in pencil type immersion 
thermostat (Rocket) consists of a metal tube and rod of 
different coefficient of expansion, securely bonded to each 
other at one end. Opposite end of the rod operates a 
switch mounted on a sturdy casting. The thermo- 
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mechanical combination is devoid of pivots and linkage and 
is entirely frictionless. Strain relief construction permits 
exposure of the instrument to extreme temperatures, both 
below and above normal operating temperature, without 
affecting the calibration. Rating is 1500 watts at 115 or 





230 volts a-c non-inductive load. It can be supplied in 
various adjustment ranges to operate at temperatures from 
— 100 to 700 F. Adjustment shaft is provided with a 
range limiting collar for setting the desired limits of tem- 
perature. Thermostat has a phenolic adjustment knob with 
numerical graduations. Pigtail lead wires pass through an 
insulator bushing on the side of the cover. The length 
of the thermo-responsive element can be supplied from 
4% in. to 18 in. of various alloys to suit specific applica- 
tions; housing is 2 in. in diam. Standard thermostat is 
provided with ™%-in. pipe-threaded boss. Concealed ter- 
minals, BX and explosion-proof switch heusings can also 
be furnished. George Ulanet Co., 417 Market St., 
Newark 5, N. J 


TANTALYTIC CAPACITOR 


Designed for low voltage d-c applications where alumi- 
num electrolytic and paper capacitors have not been 
entirely satisfactory, 1 mfd tantalytic capacitor rated at 





150 volts d-c is only %e6 in. diam and 1% in. long. Oper- 


ating temperature range is —55 to 85 C. Capacitor made 
from tantalum foil and a non-corrosive electrolyte is her- 
metically sealed. Leakage current is less than 10 micro- 
amp per mfd at normal operating temperatures. Only 
available in 1 mfd at 150 volts either non-polarized or 
polarized. Apparatus Dept., General Electric Co., 1 
River Rd., Schenectady 5, N. Y. 


BASING CEMENT 


For low and medium temperature lamps, radio tubes, 
and other applications requiring a heat-resistant bond 
between glass and other material, Durite basing cement 
containing a thermosetting resin binder, mineral fillers and 
modifying agents is supplied as a dry powder. When sol- 
vent (denatured alcohol) is added at time of use, dough- 
like consistency of the mixed cement makes it suitable for 
automatic base-filling machines. Thick mixtures have a 
pot life from 2 to 6 hr and thinner mixtures 12 to 24 hr. 
Curing temperatures depend upon type of lamp being 
made. Metal-base lamps can be cured at temperatures of 
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THE 


RANGE 


INDUSTRY 


Aluminum is an essential metal in this important field of modern 
manufacturing. The illustration indicates some of the numerous 
aluminum parts that we produce for the nation’s leading range makers. 
It is a phase of our contract activity that we have enjoyed for many years. 


WITH ALUMINUM PARTS 


Whatever your product may be, if it requires 
aluminum parts, our diversified skills and facili- 
ties can produce them. Alloys and thicknesses? 
What are your needs? We custom roll sheet 
metal to your parts specifications, in our own 





CONTRACT DIVISION 


VR 
ALU wy bored Wi 


MANITOWOC 
TT WA eee ae ol ae) 


JUNE 1950 


modern rolling mill. Finishes? Satin, color, 
anodic, polished or chemically brightened. Engi- 
neering? Design? Our staffs are at your service. 

Your inquiry will focus our full attention on 
your needs... at once. 
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350 to 395 F, while radio tubes are generally cured at 
temperatures 300 to 350 F because of the molded bases. 
Curing cycles at the higher temperature ranges average 
55 to 72 sec; at lower temperatures, 2 to 3% min. The 
Borden Co., Chemical Div., 350 Madison Ave., New 
York 17. 


SHOCK AND VIBRATION MOUNT 


All metal Series 6952 shock and vibration unit mounts 
using Met-L-Flex, a pressed wire mesh cushioning mate- 
rial, isolate vibration equally well under positive or nega- 
tive loading. Damping action is provided through inter- 
wire friction that reduces amplification at resonance. 
Mounts operate over a wide temperature range from — 80 
to 175 C; can be further extended by using a special 





25 0.188 0.250 0.312 0.375 0438 
Deflection, in. 





nickel alloy wire mesh in place of standard stainless steel. 
Drift or permanent set rate of the cushion is negligible; 
mounts can be underloaded or overloaded up to 50 per 
cent. Nonlinear deflection characteristic is said to com- 
bine shock absorption with vibration isolation. Pressed 
wire mesh does not deteriorate in the presence of oil or 
moisture. All machined and formed parts are stainless 
steel. Three models cover load range from 2 to 25 Ib 
Unit measures 14% x 1344 x 1% in. Robinson Aviation, 
Inc., Teterboro Air Terminal, Teterboro, N. J. 


TIME-DELAY LOW-VOLTAGE RELEASE RELAY 


Motor control accessory is designed for use with a motor 
starter and pushbutton station to provide automatic re- 
starting after a momentary voltage fluctuation or power 





failure of a few seconds duration. If the power failure 
is prolonged more than a few seconds, the relay circuit 
“times out,” disconnecting the motor from the line. Auto- 
matic restarting of motors after a momentary power 
failure is particularly advantageous in textile and chem- 
ical machinery drive applications where a shut down might 
cause damage to material in process. To restart, the voltage 
has to return to 85 per cent of normal within the time for 
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which the device is set. It can be adjusted to give approxi- 
mately 2 or 4 sec time delay. One device can be used 
with any number of pushbutton stations for operation of a 
motor starter from several remote locations. Time-delay 
low-voltage release devices are available in NEMA Type I 
general purpose or NEMA Type VII explosion-proof en- 
closures. Can be used with a suitable motor starter for 
control of a-c motors rated up to 200 hp. Square D Com- 
pany, Industrial Controller Division, 4041 North Richards 
St., Milwaukee 12. 


MINIATURE AUDIO TRANSFORMER 


Measuring only 0.4 x 0.75 x 0.56 in. and weighing 0.28 
0z, miniature audio transformer (type SSO) is available in 
five stock models: input, interstage, output and reactor. 
Frequency response is substantially flat from 200 to 5000 
cycles. Transformers are specially suitable for hearing 
aids, aircraft and Navy emergency transmitters where size 
and weight are primary factors. Coil is uniform layer 
wound of vinyl-acetal coated wire on a molded nylon bob- 
bin; insulation is cellulose acetate. Leads are mechanically 
anchored. Core material is Hiperm alloy. Transformer 
is vacuum impregnated to protect against high humidity 
conditions. United Transformer Co., 150 Varick St., 


New York 13. 
D-C INTEGRATOR MOTOR 


For applications requiring the time integral of a d-c 
voltage, speed of this d-c integrator motor is proportional, 
within % per cent, to applied voltages between —15 and 
+ 15 volts. Speed is actually proportional within 4% per 
cent through all of the range except near zero voltage, 
or reversal point. Angular shaft displacement over any 
given period is proportional to the integral of applied 
voltage during that period. Output shaft may be geared 
or directly coupled to an indicator or other instrument 
load. In model illustrated, armature is geared to a single 
output shaft through a ratio of 500:1. An alternate model 





can be supplied with the armature geared to two output 
shafts, with ratios of 100:1 and 1000:1. Motor consistently 
starts and runs on the energy supplied by a _ photo-cell 
exposed to sunlight. Weight of the motor is 12 oz, and 
length is 334 in. Specialties, Inc., Skunks Misery Rd., 
Syosset, L. I., N. Y. 


FREE-MACHINING STAINLESS TUBE 


Welded free-machining stainless tube combines corrosion 
resistance with ready machinability. Analysis is Type 303 
with carbon 0.08 per cent max, chrome 17 to 19 per cent, 
nickel 8 to 10 per cent, and selenium 0.07 per cent min. 
Tests on threading, rough turning, reaming, and finished 
machining show the tube to be as machinable as Type 303 
bar stock. Tests show that the steel handles in automatic 
screw machines at about 70 per cent of the speed of SAE 
1120. Alloy has non-galling properties that make dis- 
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The ACA motor driving this ce- 
ment kiln through a speed re- 
ducer gives it a speed range of 


30 to 90 rpm. 
Quick (ada 
Have you a machine whose output could be increased or performance ABOUT GENERAL ELECTRIC ACA MOTORS 
improved by installing a simple low-cost adjustable-speed drive? GPGRD RANOE—5.\ ond 6:1 fecnmeu, SB3 Otes 
: . ; : —3:1 an :1 (continuously), 20: - 
A General Electric Tri-Clad ACA motor might be the answer. Look mittently) 

at these points in its favor: HORSEPOWER _ 3 to 75 

; ) . VOLTAGE — 220, 440/550 volts—a-c, 60 cycle, 3-phase 
IT RUNS ON A-C POWER! No conversion equipment whatsoever is power oo - , 


needed. Make the usual electrical connections, couple the shaft to the 


; STARTING — Full volt Second trol wh i 
load, and the ACA is ready for work. oS Dy Ca ehy ee 


speeds are required) 


. SPEED REGULATION _ 5 to 10 non stil lialitinaiaaa’ 
YOU DIAL THE SPEED! A simple twist of the dial on top of the 0 ee ee 


motor gives you any speed up to 20:1, and it’s held within narrow — 

limits regardless of load changes. The ACA motor is one of a 
complete line of General Elec- 

IT’S A REAL “PACKAGED” DRIVE! The entire drive (except start- tric adjustable-speed drives 


which offers you whatever 
speed range, regulation, or 
special feature you need. 


ing control) is enclosed in a single housing only slightly larger than 
a constant-speed motor of the same rating. 


WANT MORE INFORMATION? Here's what to do. FIRST, write us 
for a copy of Bulletin GEA-4883 which describes the ACA 


motor in detail. Or, if you want to know more about adjustable- 
speed drives in general, ask for Bulletin GEA-5334. SECOND, if 7 \ F R ive 7 | ‘iF i a fF 
if you'd like the help of a specially trained engineer on a specific 


adjustable-speed application, call your nearest G-E office. Appa- 
ratus Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL 
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For Unexcelled Performance 


Ee 


AMAZING 


QUIETNESS 
plus... 






HOOVER 
the only BALL BEARING 
with 


HONED RACEWAYS 


oO 
(A) Twenty-five leading electric Motor manu- 


= facturers use Hoover Ball Bearings as 
standard equipment in their motors. These firms have 
found that Hoover Ball Bearings with honed 
| raceways best meet the rigid standards of precision 
uniformity and quietness demanded in the modern 
electric motor. Hoover raceway honing on special 
Hoover invented machines assures ball bearing that 
give unexcelled performance at costs within easy 
reach of every manufacturer of quality equipment. 







Hoover Engineering Manual 
free to Executives. 
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assembly of parts easy and help to avoid scratching or 
galling in moving parts. Typical applications are all types 
of screw-machine products, bearings and bushings, instru- 
ment parts, bottle-filling nozzles, special valve parts and 
wax molds. Only a moderate amount of cold working is 
recommended because alloy work-hardens rapidly. Avail- 
able in rounds or shapes from %- to 4%-in. OD and in all 
standard wall thicknesses. The Carpenter Steel Co., Alloy 
Tube Div., Union, N. J. 


COMBINATION MAGNETIC STARTERS 


A-c combination magnetic 
starters (Bulletin 4120) with 
disconnect switches, both fusi- 
ble and nonfusible types, are 
for applications where a mag- 
netic full-voltage starter cou- 
pled with a disconnect switch 
at starter location is preferred 
instead of separately mounted 
components. Starters with 
fusible disconnect switches ful- 
fill NEC requirements for 
motor branch circuit over- 
current protection, disconnect, 
motor running over-current protection, motor 
starter. Nonfusible disconnect starters meet same require- 
ments except for motor branch circuit protection. Com- 
ponents are prewired in NEMA type 1 enclosure. Avail- 
able in four standard sizes up to and including 50 hp, 440 
to 550 volts, 3 phase; all meet UL and NEMA specifica- 
tions. Standard operating coils can be supplied for 110, 
220, 440 and 550-volt, 25, 50 or 60-cycle service. Starters 
are front operated, and have complete accessibility. All 
standard starters are equipped with manually reset over- 
loads, double break silver-to-silver contacts. Up to 2 
auxiliary contacts can be incorporated in addition to 
maintaining contacts. On special order, automatic reset 
overloads, local control, Start-Stop pushbuttons or Hand- 
Off-Auto selector switches can be supplied. Ward Leonard 
Electric Co., 34 South Street, Mt. Vernon, N. Y. 


ROTARY AND LINEAR ACTUATORS 





and 


Redesigned rotary actuator, Trim Trol, for industrial 
use on either low voltage d-c or 110 volts a-c, weighs 
Ib. 


only 2% Standard gear ratio produces 350 Ib-in. 








operating torque through 180 deg max rotation; static 
capacity exceeds 1500 Ib-in. Unit incorporates zero black- 
lash output, magnetic brake, built-in externally adjustable 
limit switches and potentiometer, and radio noise filter. 
Accurate and sensitive positioning or electrical synchro- 
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DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. « add attraction—safety—service ? 


— what lamp fo use 
— how fo use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed © Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


NEW! Write for the 
e “HANDBOOK OF PILOT LIGHTS.” 


Write us on your design problems. 


rm 
we 
eel lt { Be 





Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N, Y. 


BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 


NEWARK WN 


LP ran 











nizing controls available ; provision for mechanical synchro- 
nizing in pairs optional. 

Also rotary actuator, Rotorac, and linear actuator, 
Lineator, have been modified for operation on 110 volt 
60-cycle in addition to the low voltage d-c. Change elimi- 
nates need for rectifier. Airborne Accessories Corp., 25 
Montgomery St., Hillside 5, N. J. 


PERMANENT MAGNET MOTOR 


Continuous-duty 24-volt permanent magnet motor with 
shunt characteristics develops %00 hp at 6000 rpm. Other 
characteristics: power input, 12 watts; locked torque, 12 
oz-in.; torque at full speed, 1.4 oz-in.; efficiency, 50 per 
cent. Motor can be built for other speeds with correspond- 





ing change in output; can also be furnished with enclosed 
worm gear or open spur gear reduction. Motor has ball 
bearings. Electro Engineering Products Co., Inc., 4828 
W. Kinzie St., Chicago 44. 


CERAMIC DISK CAPACITORS 
Specially suitable for TV, FM and vhf applications, 
“Tiny Mike” ceramic disk capacitors measure 1% in. 
diam and %%2 in. thick. Round shape provides shortest cur- 
rent path and parallel leads have low inductance. Tinned 
No. 22 copper leads are soldered to the silver electrodes. 
Two-electrode construction minimizes eddy current losses 


12 16 20 


4 





and increases Q. Capacitances available range from 100 
to 500 mmfd at 500 volts d-c working; tolerances are 
+10 or +20 per cent. Also 1000 to 5000 mfd rated on 
a basis of guaranteed minimum capacitance over a tem- 
perature range from 10 to 65 C. Other diameters and 
ratings in same type construction available to specifica- 
tions. Standard color code identification. Cornell-Dubilier 
Electric Corp., 1000 Hamilton Blvd., South Plainfield, 
N. J. 


POLYTETRAFLUOROETHYLENE STOCK 


Blocks, sheets, rods, tubes, bars and cylinders of Teflon 
are available from a wide selection of stock. Unoriented 
sheet in thicknesses from 0.063 in. up. Standard sheets are 
24 x 24 in.; special sheets up to 36 x 36 in. Blocks come 
in thicknesses from % in. to 2 in. and in any desired shape. 
Tubing is available from % in. to 1% in. ID and from % 
in. to 2 in. OD. Length of rod and tubing may be con- 
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lbs. 
Fantastic? Incredible? So it would have seemed...as recently 
as two short years ago. 


Today the production of these huge castings is routine reality e r 
at MPc. Every five minutes, around the clock, the towering 
2500 ton press produces two complete console cabinets for 


Admiral 12% inch television receivers. 
MPc has paced the advance to ever-larger plastic castings cyc e 


with special multi-thousand ton presses, with unique tool-room 
equipment... yes, and with the vision, the enterprise, the 
daring to attempt molded pieces of a size and 

bulk never before approached. 

At MPc¢ an unparalleled fund of experience...plus 
unmatched production facilities...are available to product 
designers with big ideas in plastics. Address MoLpEp Propucts 
Corporation, 4535 W. Harrison St., Chicago 24, Illinois. 


MOLDED 4 propucts 












WHAT'S THE FASTEST 
WAY TO CLEAN METAL? 
See page 11 








WHAT'S THE MOST 


ECONOMICAL WAY? 
See page 9 










Oakite’s 
New FREE Booklet 
“Some good things to 
know about Metal Cleaning’’ 


answers many questions that mean better production, 
more profit for you. Just look at the table of contents: 


Tank cleaning methods Paint-stripping 
Steam-detergent cleaning 
Barrel cleaning 


Burnishing 


Machine cleaning methods 
Electrocleaning steel 
Electrecleaning nonferrous 


metals Better cleaning in 
Pickling, deoxidizing, hard-water areas 
bright dipping Treating water in 


paint spray booths 
Rust prevention 
Machining and grinding 


Pre-paint treatment in 
machines, in tanks 


and by hand 
FREE For this 44- page illustrated booklet, write 
Oakite Products, Inc., 18H Thames St., New 
York 6, N. Y. 


Technical Service Representatives in Principal Cities of U.S. 6 Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS « METHODS + SERVICE 


NEW EDUCATIONAL 


MAGNETIC AMPLIFIER 
by VICKERS Inc. 








for School and Industrial Laboratories 


@ A unit designed by Vickers Electric Division to help 
students and industrial personnel obtain a wider know- | 
ledge of the characteristics and applications of high-per- | 
formance self-saturating magnetic amplifiers. | 


@ All three basic single-phase self-saturating circuits may | 
be studied, and the educational unit can actually be used 
in operating controls circuits. Gives d-c or a-¢ output, uses 
d-c or a-c control power. 

@ Magnetic Amplifier Laboratory Manuals and Magnetic 
Amplifier Design Bulletins included with each educa- 
tional unit. 


«et Ste 
Write for information and price. > ‘ 
VICKERS ELECTRIC DIVISION | 


: CLE RS Me. 
1803 LOCUST STREET « 


=i 


ST. LOUIS 3, MISSOURI 
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tinuous up to % in. OD. Standard length for larger 
sizes is 2 ft, but lengths up to 10 ft can be supplied, 
Cylinders available from 1 in. ID and 2 in. OD up to 
40 in. OD with minimum wall thickness of % in. Poly- 
tetrafluoroethylene is a tough, waxy solid, white to gray in 
color and highly resistant to abrasion. It has the unique 
property of complete chemical inertness and is not attacked 
by any acid, solvent, caustic, oil or gas. Material is non- 
contaminating and suitable for use in temperatures from 
— 150 to 550 F. Electrically, it has a low power factor 
and low dielectric constant; easily machined or formed 
by hand. U. S. Gasket Co., 610 N. 10th St., Camden, N. J, 


PRESSURE-ACTUATED SWITCHES 


Diaphragm sensing-element 
in Model 424 Dualtrol pres- 
sure switch actuates two 
SPDT snap-action switches at 
any two independent predeter- 
mined pressures. Six classes 
of switches provide adjustable 
ranges from 2 in. of water to 
100 psi with max safe pres- 
sure of 120 psi. Suitable for 
warning signals in a process 
maintaining a constant pres- 
sure between two limits or as 
a sequence control. Housing 
dimensions: 3-in. diam, with an overall length of 4% in.; 
weight 12 oz. Pressure connection to %-in. internal 
thread; electrical connection through %4-in. conduit con- 
nector. Meletron Corp., 950 N. Highland Ave., Los 
Angeles 38. 


HERMETIC-SEALING TERMINALS 


Multi-electrode hermetic-sealing terminals for high or 
low temperature applications meet all JAN-T-27 sealed- 
component specifications. Trifluorochloroethylene thermo- 
plastic resin is used in the terminal seal. Maximum oper- 








ating potentials range from 3000 volts peak at sea level 
to 1500 volts peak at 50,000 ft; current rating is 15 amp 
rms. Temperature range, — 195 to 200 C. Insulation re- 
sistance, 1x 10® megohms and water absorption is negli- 
gible. Available with 3 to 9 leads of standard or special 
design. Molding Corporation of America, 58 Weybosset 
St., Providence, R. I. 


SYNCHRO UNITS 


Designed specifically for compact servomechanisms in 
instrumentation, type 03 synchro units require 24-volt 400- 
cycle excitation. Because primary applications are in 
servos, no motor (receiver) is available. Static accu- 
racies range from + 12 to 30 min of arc. Rotor inertia 
is 0.05 oz-in.; static friction is 0.5 or 0.1 oz-in. depending 
on particular model. Terminal blocks are self contained. 
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Lionel has satisfied itself that through 
Quinterra, they have a step-down 
transformer that is virtually harm- 
proof for their customers of all ages. 
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Joseph 


Chier Engineer 


“Railroad” discovers 


1 Ee insulation adds new safety factor for customers 


Report AFTER REPORT from users of 
Quinterra shows that this revolutionary, 
new Johns-Manville purified asbestos 
high-temperature electrical insulation is 
effecting major improvements in trans- 
former design. 

And more than that. These reports 
show that manufacturers are not only 
obtaining important sales advantages for 
their electrical products through the use 
of Quinterra . . . but they are also saving 


time and money in their manufacturing 
operations, as well! 

This paper-thin, continuous sheet in- 
sulation is being widely used in trans- 
formers and coils. Its lasting dielectric 
strength, due to its resistance to pyrolysis, 
assures a greater safety factor and longer 
operating life. Quinterra withstands sub- 
stantially higher temperatures than the 
hot-spot limit of 130C for Class B insu- 
lations. 






QUINTERRA 
cuts factory rejects 
reduces complaints 
improves production rate 
produces more uniform product 


cuts costs of 
operations 









asa 38 8 


Johns-Manville 
ELECTRICAL INSULATIONS 
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Johns-Manville 
Box 290, New York 16, N. Y. 


Kindly send me a copy of 
Johns-Manville Quinterra Electrical Insulation EL-34A. 
Name 

Company Position 


Address. 
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Whether you require an untreated magnetic coil 
winding or a series of specially treated vacuum 
impregnated coils—Dano is set up to serve you. 
Production-minded engineers know the major 
importance of securing perfect coils free from 
any possible defects. They know, also, that 
Dano Coils are tested and inspected in all vital 
stages to give trouble free performance. And, 
they know that Dano Coils are custom made to 
their exact specifications. 


@ Bakelite Bobbin 

@ Cotton Interweave 

@ Coils for High Temperature 
Applications 


@ Form Wound 
@ Paper Section 
@ Acetate Bobbin 
@ Molded Coils 


Let’s talk quotations! Send your samples or specifications 
with quantity requirements for our recommendations 
without obligation. 


ALSO TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


Coxe 


RIP 


Units are designed with low temperature rise, large creep- 
age distances and air gaps. Lamination material is 
annealed after punching to minimize losses. Control 
transformer is designed to produce a voltage output low 
in harmonic content and quadrature. Dimensions: 2% 
in, long, 1.437 in. diam; shaft is 0.1247 in. diam. Weight, 
% lb. Arma Corp., 254 36th St., Brooklyn 32, N. Y. 


LOCKING FASTENER 

Elliptical spring steel re- 
tainers, Studlocs, for use 
with studs, bolts and other 
threaded parts in mechan- 
ical assemblies lock threaded 
parts by creating a pressure 
on the threads. In use the 
stud or bolt forces the ellip- 
tical retainer into circular 
shape creating the rigid 
locking pressure. Stud or bolt may be adjusted to any 
position. Retainer floats in a counterbore and carries 
no load. All tension or compression on the stud or bolt 
is carried by the threads in the tapped hole. Stud or bolt 
can be applied repeatedly without distortion to retainer 
or bolt. Fasteners are made in standard stud and bolt 
sizes from ¥% to 2 in. in both National Coarse and Na- 
tional Fine thread series. Special sizes to specification. 
Security Locknut Corp., 1815 N. Long Ave., Chicago 39. 


SUBMINIATURE RELAY 


For use with standard miniature socket and shield 
with inner spring, sub-miniature Series SM Relays pro- 
vide a plug-in type relay occupying only % in. chassis 
space. Can be mounted inverted, or in any position with- 
out danger of working out of socket. SM series of SPDT 


relays is available with d-c windings from 0.155 to 8000 
ohms with minimum pull-in adjustment of 3 ma at 75 mw. 
Coil ratings offered up to 1.75 watts. Type G relay is 
hermetically sealed in miniature-tube glass envelope with 
standard 7-pin base. Open version relay is single-screw 
mounted. Potter & Brumfield Mfg. Co., 215 N. Main St, 
Princeton, Indiana. 


ELECTRON TUBES 


Sharp-cutoff pentode 5879 is a 9-pin miniature intended 
for use as an audio amplifier in applications requiring 
reduced audio noises. Low-current beam pentode 5890 has 
a remote cutoff and is intended for the voltage regulation 
of high voltage d-c power supplies. Plate voltage is 30,000 
volts max, plate current rating of 500 microamp max, and 
plate dissipation of 10 watts max. Full-wave vacuum 
rectifier 6AX5-GT is designed for a-c receivers and auto- 
mobile receivers having high power output. Tube has 
unipotential cathode and a relatively wide plate-cathode 
spacing chosen to minimize sputter and also provide good 
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* Snap a switch; or touch a button. An 
instant surge of electrical power thru 
your ESSEX WIRE CORPORATION 
ELECTRICAL ASSEMBLY activates 
any unit that you choose to function. 


ab «2 


“NERVES! 


Complete nerve systems for anything you make that 
is actuated by electricity, from appliances to motor 
cars, are an old Essex specialty. We’ve been engi- 
neering and fabricating WIRE ASSEMBLIES since 
the days of the first automobile. 

Proper balancing and flow of current; the right 
flexibility and insulation, and perfected layout and 
design stem from Essex engineering know-how and 
experience. Through a network of twenty plants 
Essex completely engineers, processes and controls 
the assemblies from wire bar to your appliance. 
The wire, connectors, terminals, coils and re- 


BUILT TO PERFECTION 


WIRE ASSEMBLY AND 


_ lays made in Essex plants are designed to perform 


in ESSEX WIRE ASSEMBLIES even if the load 
should be greater than required under the most 
severe operating conditions. 

ESSEX WIRE ASSEMBLIES are custom tailored 
to your product. They will make your product’s 
name synonymous with dependable performance 
in the minds of your customers. They will give you 
maximum efficiency at minimum cost. 

Consult an ESSEX representative, or send your 
specifications to THE SERVICE ENGINEERING 

DEPARTMENT of Essex, at Monticello, Ind. 


PROVED BY INDUSTRY 


CORD SET DIVISION 


ESSEX WIRE CORPORATION monticetto, inDIANA 
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A NEW Timer Relay 





RACTICALLY  non-breakable, 

steel-clad Durakool ‘fixed time”, 
Timer Relay with mercury to mercury 
contact operates in “sealed-in" hy- 
drogen under pressure. Tamper-proof 
delays available from .15 to 20 
seconds in either normally open or 
normally closed actions. Millions of 
contacts assured. 


% No false contacts 
% No chatter 


% Quiet in operation 
% Eliminates double contact- 


ing or breaking of circuit 


Send for bulletin 800 


BOSS Se ts ae oY 


Durakool zz, 


See Telephone directory for local distributor 
or write 


DURAKOOL, INC.—Elkhart, Indiana 


2 GOOD REASONS TO 
STANDARDIZE ON 


MAUREY 


FHP 


V-DRIVES 


Maurey V-Drive quality 
means lasting, low cost, 
trouble-free performance plus 
prompt delivery from com- 
plete stocks. Maurey Hi-Q 
single and two-groove and 
variable pitch V-Pulleys of Pressed Steel and Cast Iron 
come in 1736 different sizes for any FHP speed ratio or 
standard shaft. Maurey MOR-GRIP long-life V-Belts meet 
all FHP drive needs. In addition, Maurey builds special 
V-Drives to meet special requirements. Investigate the 
Maurey combination of Quality, Service and Low Cost, and 
see why leading manufacturers have standardized on 
Maurey V-Drives. 


Write today for Bulletins describing 
Maurey FHP V-Belts — Bulletin FHP-101 
Hi-Q Cast Iron V-Pulleys — Bulletin P-6439 
Hi-Q Pressed Steel V-Pulleys — Bulletin P-6339 





Immediate Delivery 


from complete stock at 
better Distributors. 


EMU ema em ae 


Yee Mlle Sim lid ee et TY 
FHP V-Pulleys ... serving industry since 1917 





2912 South Wabash Avenue ° Chicago 16, Illinois 
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regulation. Sharp cutoff pentode 6AS6 is a 7-pin minia- 
ture designed to permit grids 1 and 3 to be used as 
independent control electrodes. Tube is especially useful in 
gated amplifier circuits, delay circuits, gain-controlled 
amplifiers and mixer circuits; also r-f amplifier up to 400 
me. Radio Corporation of America, Commercial Engineer- 
ing, Section E41R, Harrison, N. J. 


LUG-TYPE PRESSURE CONNECTOR 


Five lug models comprise line of pressure connectors 
for use with copper, aluminum or steel wire in sizes from 
14 AWG to 500 MCM. Connectors are complete assem- 
blies eliminating loose washers or parts. Tightening bolt, 
guide nut and contact pad are made of steel to provide 
strength for permanent maximum pressure. Lug body is 
formed of hard-drawn electrolytic copper which resists 
corrosion cracking; cadmium plated for corrosion and 






eh 4 
\ & 
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oxidation protection. Temperature rise for each lug using 
maximum wire size at rated current is within required 
limits specified by UL. Three small sizes, NE 35, 60 
and 100 can be installed with a screwdriver; large sizes, 
NE 200 and 400 with a wrench. All sizes made with min- 
imum overall dimensions to permit installation in small 
gutters. National Electric Products Corp., 1313 Chamber 
of Commerce Bldg., Pittsburgh 19. 


GEARMOTOR 


With motors wound for operation on single phase, poly- 
phase, or d-c, gearmotor is rated at 1% hp and extends 
the present line from 1% to 14% hp. Speed range from the 
worm-type gear head is 25 to 280 rpm. Only two ball and 
two roller bearings are used. Right-angle output exten- 
sion. Century Electric Co., 1806 Pine St., St. Louis 3. 


STURDY FOOT SWITCH 
Momentary contact foot switches for power machines, 
photographic enlargers, and recorders, can be supplied in 
standard models or built to specifications. Model FS-50 





(shown) is equipped with a BX clamp and rated at 12 amp, 
125 volts or 6 amp, 250 volts a-c and d-c. Model FS-40 
furnished with heavy duty cord and plug is rated at 10 
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Double shaft extension motor for 

flap control on small aircraft 

ond other dual uniform control 
applications. 


Universal motor parts for port- 
able tools, business machines, 
and some household appliances. 


Lightweight universal motor for 
portable devices requiring a 
self-ventilated, high-speed motor. 


Planetary inbuilt speed reducer 

permits oa straight-line drive, sym- 

metrical construction; insures good 
performance. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO A Powerful motor with magnesium 


housing and long-life brush mech- 
anism for fan and similar service. 


SPECIAL APPLICATION 0 @ 6 
AL HORSEPOWER 4 T R 
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WET PROCESS PORCELAIN 





Making the best wet pro- 
cess porcelain is possible 
only through combining 
special skills, equipment, 
highly trained personnel 
and the lessons experience 
teaches in producing every 
conceivable type of in- 
sulator. . 

That’s why PORCELAIN 
PRODUCTS’ Specialists 
are experts in speeding 
production, cutting costs, 
analyzing your design 
problem to give top econ- 
omy and insulation values. 
Send your inquiries today 
along with prints and speci- 
fications. 
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amp, 125 volts or 5 amp, 250 volts a-c and d-c. In addi- 
tion, a double-action SPDT model and two types for use 
with wire and tape recorders are available. Mounting 
bracket can be supplied for fastening to floor. Switches 
are finished in two-tone crackle gray with red _ pedal. 
Pioneer Patents and Products Co., 25 N. Franklin St., 
Chicago 6. 


STRAIN-RELIEF BUSHING ADAPTER 


Designed to replace connectors and fittings, adapter con- 
sists of a steel plate that fits into standard knock-out 
holes and provides a clean hole of the proper size to 
accommodate manufacturer’s UL-approved nylon strain- 





relief bushings. Adapters are inserted in the holes and 
held without screws or bolts. Available in various sizes 
to accommodate bushings for anchoring such wires as 
POSJ, SV, SJ, and HPD. Fraying is prevented, tying 
eliminated. Heyman Mfg. Co., Kenilworth, N. J. 


HEAVY DUTY COUPLING 


Redesigned coupling for pro- 
tecting driving motor and driven 
machinery from destructive ef- 
fects of frequent high torque 
fluctuations has a 20 per cent 
increase in torque capacity over 
previous models. Coupling con- 
sists of special rubber gland with 
an inner fluid container and steel 
inner and outer rims. Inner con- 
tainer is inflated with glycerin 
or air to the desired pressure. 
Coupling rating is determined by 
speed and type of load; in gen- 
eral ratings range from 1 to 600 hp for extreme fluctuating 
loads at low speeds. Unit shown is 306 in. diam and 7% 
in. wide. The Falk Corp., 3001 W. Canal St., Milwaukee 
8, Wis. 





HIGH-SPEED RANGE UNIT 


Quick-heating electric range unit (Rocket) heats a 
pint of tap water in 3 min according to manufacturer. 
Unit has a 1600 watt rating in two coils; inner coil is 
rated at 850 watts. Diameter of inner coil is 434 in. 
which fits most small utensils and eliminates waste heat. 
Unit fits manufacturers’ standard six adaptor ring. Edwin 
L. Wiegand Co., 7500 Thomas Blvd., Pittsburgh 8. 


METAL-CERAMIC MATERIAL 


Mixtures of metals and ceramics exhibit unusual phys- 
ical characteristics particularly at elevated temperatures. 
Some of the outstanding characteristics are high thermal- 
shock resistance, high strength at elevated temperatures, 
and good abrasion resistance. Also metal-ceramics have 
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usE KLIXON 


HERE'S HOW 
KLIXON PROTECTION WORKS 


CLICK!... IT'S OFF! 


Should a motor become overheated and 
dangerously hot, the Klixon Protector 
snaps the power “off” preventing the 
motor from burning out. 


a { Gj 
DD \ &Af 


- it’s ON! 


LL 


CLICK!.. 


When the motor cools to safety, the 
Klixon Protector snaps the power ‘“‘on”’ 
automatically, or by pushing the red 
button when the manual reset type is used. 
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AND MORE 
“HERMETIC” MANUFACTURERS 


Vita PROTECTORS 


for trouble-free motor operation 


Illustrated above are a number of types of hermetic compressors which 
provide dependable refrigeration without fear of motor burnouts. 


The “field” experience of many manufacturers, both domestic and com- 
mercial, proves that Klixon dome-mounted Protectors on hermetics keep 
motors from burning out. This trouble-free motor operation reduces 
their servicing and minimizes repairs and replacements. 


Regardless of the type of motor driven equipment you use, you can 
profit by the experience of other users by specifying Klixon Protectors 
on the motors you buy. 


Remember, too, Klixon Protectors keep transformers, solenoids, variable 
voltage transformers and other electrical equipment from burning out. 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
106 FOREST STREET, ATTLEBORO, MASS. ' 








HOW TO MAKE THE 
ASSEMBLY COMPACT 


7 An electric razor, for example. 
Each fastener must be tiny. A 
leading maker of electric razors 
(mame on request) uses Bristol’s 
Multiple-Spline Socket Screws— 
because the thin walls in the small 
sizes stand up under tightening. 
The exclusive socket shape turns 
wrenching force into rotary mo- 
tion, not expanding pressure—no 
bursting, no rounding-out. 


COMMON ASSEMBLY 
PROBLEMS 


(2) HOW TO MAKE IT VIBRATION-PROOF 








A V-pulley for example. 
A leading maker of air- 
handling equipment 
(name on request) chang- 
ed over to Bristol’s 
Multiple-Spline Socket 
Screws to prevent loosen- 
ing of the pulleys on the 
job (as well as to avoid 
trouble with ordinary 
set screws splitting during 
assembly). 















SIMPLE 
SOLUTION 


BRISTOL’S 


SOCKET SCREWS 


Multiple-Spline and Hex Socket Screws 
..+ Cap and Set 









Only BRISTOL gives you the right 
Socket Screw for every application 


SEND COUPON FOR HELPFUL BULLETIN ON 
DESIGNING COMPACT, TIGHT ASSEMBLIES 


THE BrRIsTOL COMPANY 


Mill Supply Division I 
| 153 Bristol Road, Waterbury 20, Conn. | 
| Please send me free sample of Bristol’s Multiple- | 
1 Spline Screw and bulletins showing applications to: 
| I eS eee ee ee eek ee eee eee | 
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| and SPDT rated at 6000 watts, 


intermediate electrical and thermal conductivity, are ma- 
chineable and suitable for electroplating. Possible applica- 
tions include dies for hot forming, containers for high- 
temperature furnace work, flux-resistant welding and 
brazing fixtures, electrical contacts and spark-plug elec- 
trodes. Parts can be made with a dense metal at one end — 
and metal-ceramic at the other. Sample quantities avail- 
able. Special Metals Div., P. R. Mallory & Co., Inc., 
3029 East Washington St., Indianapolis 6, Ind. 


WATER HEATER THERMOSTAT 


Designed with  double-break 
snap-action contacts and detent 
lock on calibration scale, thermo- 
stat (Model CD211B-2) is for 
temperature ranges from 60 to 180 
F. Unit is available in both SPST 


Brackets furnished 
Weight is 4 oz; 


240 volts a-c 
to specifications. 


dimensions are 544x234 in. Listed 
by UL. Cam-Stat, Inc., 2310 
South La Cienega Blvd., Los 





Angeles 34. 


GEAR COUPLING 


Design of this gear coupling composed of seven parts 
eliminates the need for nuts, bolts or studs. Requires no 
special tools—retainer rings snaps out with screwdriver, 





sleeve slips off by hand. All metal parts are forged high 
carbon steel. Neoprene seals prevent oil leakage and infil- 
tration of dust and dirt. To allow for misalignment, 
couplings are designed for an average of 3 deg total angular 
tolerance and %¢-in. parallel tolerance. Standard, mill 
motor, spacer, floating shaft and vertical shaft couplings are 
carried in stock. In general, ratings are available from 
3.2 to 550 hp per 100 rpm. Coupling OD ranges from 
2% to 12% in. Sier-Bath Gear & Pump Co., Inc., 9252 
Hudson Blvd., North Bergen, N. J. 


MINIATURE POTENTIOMETERS 


Precision miniature potentiometers are only 7% in. diam 


| and 3% in. deep. Potentiometers are available in resistance 


ranges of 100 to 25,000 ohms. Accuracy of total resistance 
may be specified as close as + 1 per cent, and linearity to 
+ 0.8 per cent of total resistance as required. May be 
ganged together with adjusting clamp ring to permit 
individual phasing. Base is machined aluminum and any 
length %%-in. diam shaft can be supplied. Technology 
Instrument Corp., 1058 Main St., Waltham 54, Mass. 


SMALL DIAMETER CONTROL CABLE 


For 600-volt operation, small diameter control cable 
(PNR) has an operating temperature of 75 C. Cable has 
good resistance to oil and moisture; minimum dielectric 
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CLARE 





@ This new CLARE dust-tight plug-in enclosure for the small Type “J” 
Relay offers designers a number of unusual features for installation on 
industrial equipment. 


Entrance of dust is prevented by the steel cover and by use of a Neoprene 
gasket which is closely fitted at the factory to the relay terminals. The dust- 
tight cover is easily removed for inspection. Use of standard radio plug 
simplifies installation and cuts wiring costs. Base is secured to chassis to 
prevent plug from being jarred or accidentally pulled from its socket. 


Exclusive design of the CLARE Type “J” Relay allows the twin contacts to 
operate independently of each other. One contact is sure to close, reducing 
contact failure to the practical limit. This relay combines all the best fea- 
tures of the conventional telephone-type relay with small size and light 
weight. It provides unusually high current-carrying capacity, large contact 
spring Capacity, extreme sensitivity and high operating speed. 


This new dust-tight enclosed relay is one of many outstanding CLARE con- 
tributions in the development of new and better relay components for indus- 
try. CLARE Sales Engineers are located in principal cities to consult with 
you on your relay problems. Call them direct or write: C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. Cable Address: CLARE- 
LAY. In Canada: Canadian Line Materials Ltd., Toronto 13. 


Write for Bulletin No. 108 


CLARE RELAYS 





tN 


Neoprene gasket, closely fitted at 
factory to relay terminals, between 
base and cover, effectively 
occludes dust. 





Plug is standard radio-type plug. 
Standard finishes are silver lustre 
lacquer for cover, cadmium for 
base. Retaining screws hold base 
securely to ponel. 


my tt precision etched-stem 
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When you must be right— 
trust TAG! 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
TAR sae iebgee Tagliabue 


614 Frelinghuysen Avenue, Newark 5,N. J. 


breaks over 20 kv on single conductors. Standard con- 
struction has individual conductors of stranded tinned No, 
12 AWG 19/25 or No. 9 AWG 9/22 extruded with a 
16% mil and 20 mil polyethylene wall respectively. In 
addition, a 4 mil nylon jacket is extruded over the poly- 
ethylene. External sheath is extruded Rockhide when 
individual conductors are combined for multiple con- 
ductor cable. Standard cables have from one to 12 con- 
ductors, but other conductor sizes and numbers of con- 
ductors in cable are available. Rockbestos Products Corp., 
285 Nicoll St., New Haven 4, Conn. 


ROTATING SWIVEL CONNECTOR 


Designed to permit electrical con- 
nections to rotate freely and con- 
tinuously without interruption of 
current flow. Swivel is a connector 
with a continuous circular electrical 
contact locked together to maintain 
connection. Various shapes and 
sizes with standard threads for 2, 3 
or 4-wire circuits; UL approved. 
Unit cases are made of any specified 
material. Remcraft products, 2062 
E. 70th St., Cleveland. 


MICRO-MINIATURE CAPACITORS 


Only “6 in. diam and %¢6 in. long, Type P83Z paper 
capacitors are for applications requiring small, low capaci- 
tances. Operating temperatures range from —15 to +85 
C without derating. Power factor is less than 1 per cent 
for 1 ke at 25 C. Self inductance of capacitor is not 
greater than the equivalent length of straight wire. Ratings 
range from 0.0005 to 0.003 mfd at 400 volts d-c, and 0.005 
and 0.01 mfd at 200 volts d-c. Capacitor is molded in a 
humidity-resistant thermoplastic. Aerovox Corp., New 
Bedford, Mass. 


DOUBLE POLE SWITCH TIMER 


Operated by a spring-driven clock movement, double 
pole timer No. 86 is supplied in ranges of 30, 60 and 120 
min and 12 hr. Switch has a rating of 15 amp at 125 volts 
or 10 amp at 250 volts a-c and d-c. Both panel mount and 
housed models available. Timer is set and started by turn- 
ing pointer to desired interval. When pointer reaches 
zero, switch is opened; pointer may be moved at any time 
during cycle without injuring mechanism. Housed model 
has cast aluminum wrinkle fininshed case which measures 
7x5%4x3% in. Walser Automatic Timer Corp., 420 
Lexington Ave., New York 17. 


PRE-PAINT CLEANER 


Metal cleaning material (No. 33) is said to remove oil, 
rust and prepare metal for painting in one operation. 
Compound has solvent and detergent properties that will 
remove stamping and forming oils, rust preventatives, car- 
bon smuts, soldering and welding fluxes ; identification inks 
and similar soils. Material is also said to have acid 
ingredients that act on rust, heat scale, tarnish and other 
oxides. Suitable for both hand and tank cleaning. Oakite 
Products, Inc., 22 Thames St., New York 6. 


HARD SURFACE SYNTHETIC ENAMEL 


Fast-drying enamel known as Base Y 2054 provides the 
hardness of a baked-on synthetic, but air dries as fast as 
lacquer. Enamel was designed particularly for use by 
plants which do not have baking facilities. Products fin- 
ished with the synthetic may be handled and stacked within 
15 minutes and packed in 3 to 4 hr. Synthetic is said 
to have a high build, a good gloss where desired, tough 
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I n medieval times, a coat-of-arms had an import- 
ance that could not be overestimated. 
granted as a personal badge, signifying the attri- 
butes and accomplishments of its proprietor—and 


It was 


as such was respected thruout the civilized world. 


It had no duplicate. 


In turn, the emblem imposed upon its owner a 
responsibility for maintaining an enviable reputa- 
tion—a condition which stimulated general con- 
fidence in him. 


Times have changed, but not all things. The 


sense of sanctity of an emblem is prevalent today as 


it was hundreds of years ago. That is why we take 
such pride in our trademark: NICHROME. 


It is evidence of our accomplishment; our unique, 
personal badge — respected everywhere. Granted 
solely anid wholly to us by the United States Patent 
Office over forty years ago, it symbolizes a series of 
superb electrical heat and corrosion-resistant alloys 
(developed and produced only by Driver-Harris 
Company) which today is serving industry all over 
the world. 

Yes, there are other excellent heat and corrosion- 
resistant alloys, but only one NICHROME—the 
product of exclusive Driver-Harris knowledge and 
techniques. 


We are well aware of our obligation to maintain 
its reputation, both here and abroad. In fact, such 
obligation is an inspiration to give of our best— 
now, tomorrow, and always. 


Nichrome* is manufactured only by 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, 


Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


. Registered in United States Patent Office by Driver-Harris Company August, 1908 











MERCURY 
SWITCHES 


MERCOID 


Assure Accuracy, Positive 
Operation and Long Life 




































































LTING TYPE 








e 
Mercoid hermetically sealed switches are the most dependable means + 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open , 
arcing, pitting, oxidation or sticking of contacts. ° 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated . 
above. operates with the movement of the magnet—the tube remains ° 
stationary. The tilting type, opens and closes the circuit on a snap- - 
action principle. Both types provide an instantaneous and positive « 
“make” and “break’’ in the circuit. : 

Our engineering staff will assist in their application to any of your . 
switch problems ° 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 
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HEATING “ ELECTRIC 
IGNITION BUSHINGS ELEMENT SUPPORTS —- RANGE PARTS 
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CEILING FIXTURES CORD HOLDERS SOCKET PARTS 











ONE DEPENDABLE SOURCE for all standard or custom 
shapes and sizes. Prompt deliveries assured. Standard 
unglazed color is white. Standard glazes are white or 
brown. Check General Ceramics on your insulating 
requirements today — prompt estimates on any job. 



































CERAMICS 
and STEATITE CORP. 


KEASBEY © NEW JERSEY 
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TANATES, ZIRCON PORCELAIN, FERRAMICS 








L STONEWARE, iMPERVIOUS GRAPHITE, COAXIAL CABLE 


















film, and resistance to alkalis, fats, grease and smoke. It 
can be applied to wood, metal, or fiber products. It may 
be polished to a hard gloss and has gloss and color 
retention, even under high humidity conditions. United 
Lacquer Mfg. Corp., 1001 W. Elizabeth Ave., Linden, N. J. 


TUBULAR PAPER CAPACITORS 


Designed for 85 C operation, tubular paper capacitors 
Type 85TOC are available in capacitances from 0.001 to 
0.1 mfd at 600-volts d-c working voltage. Capacitors have 
plastics-impregnated outer tube and end leads anchored in 
the plastics end seal. Diameters range from 3% to 1%e in., 
and lengths from 1%¢6 to 2 in. Pyramid Electric Co., 155 
Oxford St., Paterson, N. J. 






ELECTRIC COUNTER FOR FLUSH MOUNTING 


Small electric counter, for mounting on panels and 
built-in applications where flush mounting is advantageous, 
is completely enclosed in a tamper-proof metal case with 
plastics window. Non-resettable, counts to 99,999 and 
repeats. Tested at 600 counts per min. Furnished for 6, 
24, 30, 115 and 230 volts, 60 cycle, a-c and for 6, 24, 30 
and 115 volts d-c. Over-all dimensions: 234 x 134 x 24% 
in. Production Instrument Co., 700-04 W. Jackson Blvd., 
Chicago 6. 


STAINLESS SET AND CAP SCREWS 
Offered in 82 standard sizes, stainless steel Allen Head 
set and cap screws are for applications where non-cor- 
roding properties; high tensile strength, and finish of 18-8 
stainless steel are required. Cup- pee set screws are avail- 
able in 39 sizes from No. 6-32x 46 in. to %-13x 34 in; 
flat-point cap screws in 43 sizes from No. 8-32 x % in. to 
%4-13x2 in. Threads are Class 3 fit. The Allen Manu- 

facturing Co., 133 Sheldon St., Hartford 2, Conn. 


SLOW SPEED TIMING MOTORS 


For low cost installations where a small compact unit 
is needed, Series 4400 extra slow speed timing motors are 
available in standard speeds of 6, 8, and 12 hr, and 1 and 7 
days per revolution. Non-standard speeds available on 
order are 5, 9, 10, 15, 16, 30, 32 and 36 hr, and 2, 4, 10 
and 30 days per revolution. Typical applications are in 
day-night thermostats, daily program timers and refrig- 
erator defrosting mechanisms. Overall depth of unit is 
134 in. The Haydon Manufacturing Co., Inc., 2500 Elm 
St., Torrington, Conn. 


LARGE PLASTICS TUBES 


Tube-winding equipment now permits production of 
tubes up to 26 in. OD and 2534 in. ID with a maximum 
tube length of 96 in. With previous equipment, maximum 
OD available was 23 in. Applications include transformers 
which require the insulation properties of laminated plas- 
tics, and textile machinery which require tubes with close 
dimensional tolerances for non-snagging surfaces and re- 
sistance to moisture and chemicals. Synthane Corp., 2 


River Road, Oaks, Pa. 


DUSTTIGHT PLUG-IN RELAYS 


Designed for manufacturer’s type J relays, dust-tight 
plug-in enclosure can be secured to a chassis and prevent 
the relay plug from being jarred or accidentally pulled 
from its socket. Neoprene gasket fitted to the relay ter- 
minals between the relay base and cover effectively occludes 
dust. Steel cover is secured by a slotted-head screw and 
can be readily removed for inspection. Can be used for 
single- or double-arm relays. Will accommodate maxi- 
mum of ten contact springs in each of two stacks with 
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| HAMILTON. STANDARD a eye 


PU ELECTRICAL CONNECTORS 


Unfailing dependability is one of the requirements set by Hamilton CHECK THESE ADVANTAGES 
Standard and Fairchild in their selection of equipment. The installa- 


‘ . Sl eae : : ° : ° e Moisture-proof E A bi 
tion of Bendix-Scintilla electrical connectors in vital circuits of ae 88 

3 : ; : e Radio Quiet v 
Hamilton Standard propellers is, therefore, a tribute to a fine product. 

@ Single-piece Inserts e Fewer Parts than any 
Wherever circuits must be arranged to connect and disconnect with © Vibsationenel other Connector 
ease and certainty, Bendix-Scintilla is the choice. Remember that © Lightweight * No additional solder 
whenever there is no compromise with quality, it pays to specify © High insulation ong 
Bendix-Scintilla electrical connectors —the finest money can buy! Resistance ¢ Approved A-N source 


Write our Sales Department for detailed information. 


~, 


SCINTILLA MAGNETO DIVISION of a ice 





SIDNEY, N. Y. ni 


AVIATION CORPORATION 






Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11. N. Y- 
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standard insulation. Cover is finished in silver lustre 
S a9 Tl | lucquer; base is cadmium plated. Plug is standard. C. P. 
& FY a othe | Clare & Co., 4719 W. Sunnyside Ave., Chicago 30. 
| ELECTROLYTIC CAPACITORS 
THF NY Lael | °*Continuous-duty a-c electrolytic capacitors, Type 11A, 


are applicable for across-the-line power factor improve- 
ment at low voltages particularly with appliances and 
light industrial equipment. May be used in applications 
where starting voltage surges exceed rating by 50 per 
cent. Capacity range at 60 cycles: 50 to 250 mfd at 25 
volts, 25 to 125 mfd at 50 volts, 10 to 75 mfd at 75 volts, 
and 3 to 25 mfd at 115 volts. Maximum ambient tempera- 
ture at rated voltage is 50 C. Maximum power factor is 
5 per cent; standard tolerance is + 20 per cent. Sprague 
Electric Co., 189 Beaver St., North Adams, Mass. 














MINIATURE RADIAL BALL BEARINGS 


Line of low-cost miniature radial ball bearings, desig- 
nated as the RO series, are made in sizes from 0.0295-in. 
| bore and 0.1181l-in. OD up; same 12 sizes as present R 

eries but at approximately one-half the cost. Bearings 

are furnished with ball retainers. Since no filling slots are 
used, bearings are suitable for both radial and thrust loads. 
Landis & Gyr, Inc., 104 Fifth Ave., New York. 


POLYETHYLENE EXTRUSIONS 


Film, sheeting and seamless flat tubing made of poly- 
ethylene (Irvithene) can now be made in a greater range 
of widths and thicknesses, according to manufacturer. 
Useful for electrical insulation, properties include negli- 
gible water vapor transmission, complete absence of plas- 
ticizer, long use-life, inertness to most chemicals, high di- 
electric strength, low-temperature flexibility and good re- 
sistance to punching and tearing. Fibron Div., Irvington 
Varnish & Insulator Co., Irvington 11, N. J. 































MERCURY “A” BATTERY 


Suitable for applications in miniature radios, hearing aids, 
| meters and pen lights, RM-1C battery is said to have an 
| ability to handle higher current drains than any in manu- 
facturers’ line of mercury batteries. At a current drain 
of 250 ma, service life is approximately 10 hr. Voltage 
discharge rate is constant and battery is resistant to 
extremes of temperature, pressure, shock and humidity. 
Long shelf life. Battery Div., P. R. Mallory & Co., Inc., 
North Tarrytown, N. Y. 


MOLDED PLASTICS PARTS 


General purpose and low dielectric loss molded phenolic 
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Hassall cold- headed fasteners 









L} 


~ 


UT} 





Ri 
Wy, 

















can improve your products and plastics products for the electrical and electronic indus- 
save you money, even on short tries are available in black, white or colors for specific 
runs. Send us your specifications product identification. Parts can be fabricated to close 
for your nails, rivets and screws specifications at low unit cost. Facilities include product 
.. in diameters from 1/32” to design and the design and production of required molds for 


| use with automatic high-speed rotary and multiple flat- 
press equipment. Plastics parts may be supplied as 
molded pieces; as subassemblies with staked, eyeletted or 
stitched metal parts or as complete assemblies of molded 
plastics and small metal parts. Parts Div., Sylvania Elec- 
tric Products, Inc., Warren, Pa. 


HUMIDITY-RESISTANT CAPACITORS 


Line of paper capacitors (Type PPX) will withstand 
temperatures from —35 to 100 C. Capacitor element and 
eee case is impregrated with Polykane, a thermosetting com- 
pound; end fill of same material. Capacitors have an ex- 
ternal flash wax dip to further protect against moisture. 
Insulation resistance is 2000 megohm mfd at 25 C. Capaci- 


3/8”...lengths up to 7”...in any 
workable metal ...in prac- 
tically any finish. Your inquiry 
will be handled promptly. 
Ask for free catalog. 


JOHN HASSALL, INC. 


124 Clay Street + Brooklyn 22, N.Y. 
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for choosing 
the New Low-Cost RELIANCE 
ELECTRIC TRANSMISSION 


ADJUSTABLE -SPEED 
DRIVE MOTOR 





St Nab RT Le clutches! 


Se without PO ya 
REVERSES without use of gears or clutches! 


ee aR without mechanical transmissions or 


CR La Cry 


VOR 


RELIANCE 


V The new low-cost Reliance V*S Drive (3/4 to 2 hp.) performs 
DRIVE 










all the functions of mechanical transmissions — electrically! 
Operating from A-c. circuits, it is the ideal choice for printing 
presses, paper winders and slitters, packaging machines, indus- 
trial food mixers, machine tools, conveyors and many other 
types of equipment. Write today for Bulletin D-2101 which 
gives further details. For information on other packaged V*S 
Drives through 200 horsepower ask for Bulletin 311. 


Sales Representatives in Principal Cities 
RELIANCE tncinccrine co. 
ENGINEERING CO. 
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THIS NEW CATALOG- 


PRODUCTION 
SCREWDRIVING 
PROBLEMS 


It’s alive with illustrations and 
descriptions of invaluable time- 
saving aids: POWER SCREW- 
DRIVERS that drive all types of 
screws as fast as one a second, 
without stripping of threads or 
marring of heads, all driven to 
uniform tension, 3 models . . . 
Also Fixtures, Nut Drivers, Hop- 
per Units and Special Assembly 
Machines. Modern necessities 
that will materially cut produc- 
tion costs. 


MOTORIZED ae 
HOPPER UNITS | 


Sturdy efficient machines, easily adapted 
to Presses, Centerless Grinders, Thread 
Rolling and Slotting Machines or Special 
Machines. They will feed Screws, Screw 
Blanks, Rivets, Pins, Discs, Nuts, Bear- 
ing Rollers, Steel Balls, Washers and mis- 
cellaneous items. 6 sizes: 8’, 10”, 12’, 16”, | 
24” and 30” diameters. 


| 


ae 


DETROIT POWER SCREWDRIVER CO. 
2817 West Fort St., Detroit 16, Michigan 


Yes, send along your new catalog . . . sounds interesting. 
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tances available: 0.01 to 1.0 mfd at 100 volts d-c; 0.0047 
to 10 mfd at 200 volts d-c; 0.001 to 1.0 mfd at 400 
volt d-c; 0.001 to 0.5 mfd at 600 volts d-c, and 0.001 to 
0.22 at 1000 volts d-c. All with standard capacity toler- 
ances. An 0.1 mfd capacitor at 600 volts d-c is 5 in, 
diam and 2 in. long. Cornell-Dubilier Electric Corp., 1000 
Hamilton Blvd., South Plainfield, N. J. 


INTERLEAVE COIL WINDER 
Fully automatic high-speed interleave coil winder No, 
107 is for paper-insulated and acetate-insulated coils, 
Winder has automatic feeding of single or laminated insu- 


lating sheets up to 25 inserts per minute. Coils containing 
100 wire turns per layer can be wound at speeds up to and 
including 2500 rpm. Delivery shelf has been designed to 
provide high accuracy and imparts a uniform backward 
pull on the paper as it is fed into the coil. Delivery shelf 
handles either Kraft or glassine, from 0.0006 to 0.003 in. 
thickness and in widths up to 25 in. When acetate is to 
be handled, a static eliminator can be installed. Wire 
sizes accommodated range between No. 19 and No. 42 
(B & S). Reel stand is independently mounted, and 
holds up to 30 wire spools. Braking devices are mounted 
on the rear of the machine to give better balance on the 
wire spools and permit a higher winding speed. Special 
attachments include an auxiliary ‘“space-wind” traverse for 
spacing the first and last layers of high-tension coils. A 
special “mid-tap” attachment permits shifting the wire 
guides at the end of a wire layer for tap location or to 
arrange for starting and finishing leads. Universal Wind- 
ing Company, 1655 Elmwood Avenue, Providence 7, R. I. 


Laboratory and Engineering 
Equipment 


VOLTAGE REFERENCE STANDARDS 


Line of voltage standards 
for use as laboratory stand- 
ards or as components have 
an appreciable current ca- 
pacity and operating tem- 
perature is not critical. All 
units are sealed and guar- 
anteed to maintain rated 
output for a period of six 
months. Model VS50-50 
shown has an output of 50 
volts d-c. Dual output ter- 
minals are provided with a 
total capacity of 50 ma. The 
internal impedance of output A is 8.5 ohms; of B, 700 
ohms. Output B is protected by its internal impedance 
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Mallory Licks 
Heat Dissipation Problem 
With Mallory 3* Alloy 


A Mallory customer presented the problem of a greatly 
improved type of aircraft cargo hoist, completely developed, 
except for the difficulty of finding a clutch disc material that 
could stand the gaff of engaging under heavy loads at 
12,000 rpm. Repeated efforts over a number of months 
with various materials had been unsuccessful. 


















Mallory 3 Metal and Other 
Metallurgical Products 


Mallory 3 is one of a line of age-hardening 
copper-base alloys having high electrical con- 
pi here nie Manes ane Mallory fabricated a disc of specially heat-treated Mallory 3 
: Alloy...and the problems of wear and heat dissipation 


fallory is a leading producer of unusual were solved. 


alloys and materials from such non-ferrous 
metals as copper, silver, platinum, palladium, 
tungsten, molybdenum. In addition to these 
unusual alloys, the company specializes in 
pure copper, aluminum-bronze, nickel and 
nickel alloys. The well equipped laboratories 
at Mallory are staffed by competent and 
highly trained metallurgists, chemists, and 
electrical and mechanical engineers. This 
places Mallory in a qualified position to make 
effective and impartial recommendations for 
materials best suited to our customers’ needs. 


That customer bought a quantity of these components at a 
price of $17.00. What they received was a valuable engineer- 
ing service that made possible the perfection of a $5,000 
assembly. That’s service beyond the sale! 


If you have a metallurgical problem in the field of non- 
ferrous alloys—if you want your problem to receive fast, 

qualified engineering service based on many years’ experience 
in this broad field—call on Mallory. 

In Canada, made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Metallurgical Products and Alloys 


SERVING INDUSTRY WITH 








Capacitors Contacts 
Controls Resistors 
Rectifiers Vibrators 
Special Power 
Switches © Supplies 






Resistance Welding Materials 








*Reg. U. S. Pat. Off. 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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MARK PARTS LIKE THESE IN YOUR 
OWN PLANT-AND SAVE MONEY 


No overstocking and no inventory problems when you 
mark electrical parts like these with informative identi- 
fication, in your own plant, as you need them. MARKEM 
has developed machines and inks for marking variable 
information and specifications on television tubes, radio 
tubes, starter cans, resistors, fuses, switch plates, tum- 
blers, name plates. This marking is highly legible and 
durable and low in cost. 

MARKEM offers specific methods for improving your 
marking and saving you money. Our 38 years of expe- 
rience marking on many types of materials and surfaces 
can help you solve your marking problems. 


Write, sending samples of your product or package, 
or ask to have our representative call. 


MaRKEM MACHINE COMPANY 


— se oe 


Marking Machines @ Inks © Type ® © KEENE 7, NEW HAMPSHIRE 














































































































SOLENOIDS 


WAP Tolactile do a BETTER job- 
LONGER! 




















The first real sole- 
noid improvement in 
over 20 years—that’s 
the new patented de- 
sign of Soreng TT 
Type Solenoids. A 
design that means 
superior performance 
at lowest cost per 
service year. 












































Soreng TT Type Solenoids give you more power in a 
smaller unit—with a normal rise in temperature. Pull 
increases uniformly from open to sealed position, with 
no power drop-off at any point. Full shading, balanced 
pull and TT shape core, eliminate chatter completely 
. . - reduce a-c hum to a mere whisper. Strict quality 
control of materials and construction assures uniform 
consistency and long, trouble-free service. 


To be sure of solenoids that do a better job—longer, 
specify Soreng TT Type Solenoids. And if you need 
other electrical specialties—Soreng manufactures all 
types. For more information, write Dept. M06. 


SM) America’s Largest Manufacturer of Solenoids 
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Main Plant — 9555 Eden Ave., Schiller Park, Ill. 





Suburb of Chicago 
Branch Plant — 231 Stone St., Fremont, Ohio 














and shorting for an indefinite period of time will not dam- 
age the unit. Common fuse protects both outputs. Nega- 
tive binding post is common. Separate chassis ground 
is provided. 

After a thirty-minute stabilization period, all standards 
have the following specifications: input voltage range is 
100 to 130 volts, 45 to 800 cycles; regulation accuracy is 
+ 0.5 per cent; ripple is less than 0.5 per cent; and tem- 
perature range is 60 to 100 F. Unit shown measures 
5x6x8 in. Voltage ratings range from 2 to 300 volts 
d-c; current from 15 to 50 ma. Sorensen & Company, 
Inc., 375 Fairfield Ave., Stamford, Conn. 


REGULATED POWER SUPPLY 

Adjustable, regulated a-c 
voltage power supply, called 
type CVL, has a _ voltage 
range from 0 to 130 volts 
with an undistorted wave 
shape. Two models are 
available with a capacity of 
either 250 or 500 va. Regu- 
lation is +1 per cent for 
line changes from 95 to 125 
volts; harmonic distortion is 
less than 3 per cent of input 
voltage wave. Voltage regu- 
lation is automatic and sub- 
stantially instantaneous (max response time is 1.5 cycles). 
Except for autotransformer rotor there are no moving 
parts, no manual adjustments or tubes. Units are self- 
protected against short circuits. Supplies are provided 
with attached input cord and plug; line on-off switch; one 
standard receptacle for fixed regulated 115 volts; one 
standard receptacle for a variable regulated output of 0 to 
130 volts; and one pair of jacks with regulated variable 
output of 0 to 130 volts. Any or all outputs may be used 
simultaneously within total maximum rating. Sola Elec- 


tric Co., 4633 W. 16th St., Chicago 50. 








D-C MILLIVOLTMETER 


Redesigned Model MV-17b 
d-c millivoltmeter has a vari- 
ation in calibration of less than 
1 per cent for 20 per cent 
changes in line voltage. First 
stage of the carrier amplifier 
has a gain of over 1000 and is 
lirectly coupled to the second 
stage. Internal hum pickup and 
tube noise are reduced by a 
feed-back of more than 1000:1. 
Instrument has a sensitivity of 
1 mv full scale with 6 megohms 
input impedance (165 x 10° 
watts) and ranges up to 1000 volt d-c at 60 megohms, Full 
scale voltage ranges from 25 mv to 1000 volts d-c in 13 steps. 
Operates from 115 volts 60 cycles. Dimensions of case are 
7 x 12 x 6 in. Meter may also be used as a micro- 
ammeter (250 x 10-12 amps full scale) with separate shunt 
box, type MV-171. Millivac Instruments, P.O. Box 3027, 
New Haven, Conn. 





ELECTRONIC POTENTIOMETER 


Precision electronic potentiometer, Model P-2, is for 
measuring potentials on high impedance electro-chemical 
cells or electron tubes and electronic circuits. Three scales 
are provided: 0-1.0, 1.0-2.0, 2.0-3.0 volts; accuracy is 
+ (1 mv+0.1 per cent). Unit has a circuit which com- 


ELECTRICAL MANUFACTURING 

























*K 
‘| KFIBERGLAS 


YY when you order 
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‘ Ce eee Tapes woven of Fiberglas Yarns 

, LESS IN MORE AND MORE PLACES! 

1 have exceptionally high tensile strength 
. unusual dimensional stability 

f 





[Vv] excellent heat resistance 
[V] good moisture resistance 
[Vv] superior space factor 


and are LOWER IN COST THAN EVER BEFORE! 
$7(_1_| OWENS-CORNING 
1939 “40 4) ‘42 4344 4S 46 AP 4B 4D sacar AS 1) ST 
AVERAGE PER POUND COST OF FIBERGLAS YARNS 








FIBERGLAS 





*Fibergias is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning 
Fiberglas Corporation for a variety of products made of or with glass fibers. 






OWENS-CORNING FIBERGLAS CORPORATION ~- Textile Products Division, Dept. 966 - 16 East 56th Street, New York 22, N. Y. 
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Only the 
Thermoswitch* 
Control 


solves “‘push button” 
coffee maker’s complex 
control problems 


Automatically brewing coffee of the same high quality and 
unvarying flavor, regardless of climate or altitude, the new 
Cory ‘“‘Push Button” Coffee Brewing System involves exact 
control of coffee, water and infusion time. Most important 
of all, the supply tank’s electric heater must be turned on 
and off with precision accuracy so that water will be con- 
stantly available at the best coffee brewing temperature. 
Tests proved that only a THERMOSWITCH* Thermo- 
stat possessed the extreme sensitivity and instant response 
necessary to meet the Cory Automatic Coffee Brewing 
System’s exacting requirements and load conditions. 
Throughout industry, rapidly increasing THERMO- 
SWITCH* unit applications are putting temperature con- 
trol on a more efficient, more economical basis. Chances 
are, a standard THERMOSWITCH*unit will be fully ade- 
quate for your own 
needs. You’ll find the 
cost of all THERMO- 
SWITCH* units 
surprisingly low! 


Mail coupon today THERMOSWITCH* 


*Reg. U.S. Pat. Off. 


The Precision Thermostat For 
Temperature Control and Detection 


SENSITIVE... but only to heat 
: 


{ee SS ee ee 


\ F R é é f Get this bulletin...see what 


Fenwal: Thermoswitch* units can do for you. 
Just fillin coupon and mail...no obligation. 
FENWAL, INC.,16 Pleasant St., Ashland, Mass. 
Temperature Control Engineers 


ag 


Position................ 


City... Zone..........State 
I am chiefly interested in the applications checked: 


HEATING 

© Incubators 

0) Vulcanizing 

© Pasteurizing 
COOLING 

O Refrigeration 
0 Ventilation 

O Quick freezing 


PROCESSING 
0 Canning 
0 Cooking 

0 Refining 
SAFETY 
WARNINGS 


DOMESTIC 
HEATING 

0 Limit switches 
C1) Oil burners 

© Hot water tanks 
LABORATORY 

O Engines EQUIPMENT 

0) Motors 0) Ovens 

O Transformers 0 Cabinets 

O Liquid baths 


OTHER (Please fill in your special requirements) 
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bines the high sensitivity and gain of a pentode amplifier 
with the low grid current of less than 10-" amp. Balanced 
circuit is used witha reference cell and makes all measure- 


ments independent of the characteristics of electron tubes, 
Unit is battery operated and measures 6 x 12 x 10 in; 
weight 15 lb. Southwestern Industrial Electronic Co., 2831 
Post Oak Road, Houston 19, Tex. 


AUDIO OSCILLATOR 


Lightweight compact Model: 500 audio oscillator has a 
wide signal range from 14.5 to 145,000 cps in four steps, 
Oscillator uses an RC tuned circuit and has a distortion of 
4 per cent with high impedance loads and a hum level 50 
db below signal at any output. Output is 10 volts into 2000 


ohms; output variation is + 1 db. Meter has an amplitude 
control with on-off switch, variable frequency control and 
frequency switch. Stability is 2 per cent; calibration is 5 
per cent, internal impedance is 100 ohms at full output. 
Unit is rated at 30 watts, 110 volts, 50 or 60 cycle. Cabi- 
net measures 9 x 5 x 6 in.; weight 8 lb. Radex Corp., 
2076 Elston Ave., Chicago 14. 


BATTERY-OPERATED A-C VOLTMETER 


Sensitive battery-operated a-c 
electronic voltmeter, Model 
302B, has 10 times the sensi- 
tivity of earlier models, im- 
proved low-frequency response 
and greater stability. Frequency 
range is 2 to 150,000 cycles. 
Voltage ranges from 1 mv to 
100 volts full scale are con- 
tained in six decade steps; 
accurate indication down to 100 
microvolts. Under normal serv- 
ice stability is 1 per cent. Ac- 
curacy: 2 per cent from 5 to 

100,000 cycles, 5 per cent from 2 to 150,000 cycles. Maxi- 


mum voltage gain 60 db; maximum output voltage of 1 
volt rms. 


Overall dimensions of the 17-lb aluminum- 
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The picture above shows just a few of the to make a confidential analysis of your sketches and 
many bellows assemblies that are made to order by _ specifications. No obligation, of course. Just write: 
Clifford for leading firms. Hydron Bellows Assemblies CLIFFORD MANUFACTURING COMPANY, 
perform many different functions, such as: 126 Grove Street, Waltham 54, Mass. Division of 

Actuating switches or valves for accurate con- Standard -Thomson Corporation. Offices in New York, 
trol of temperatures and pressures. Detroit, Chicago, Los Angeles. 


Sealing rotary shafts against leakage of liquid 


or gas. J ‘ x 
Providing a flexible joint for instruments com- es ‘Na } 
bining rotary motion and hermetic seal. 7 


Transmitting movement hydraulically to re- 
mote points HYODRAULICALLY - FORMED BELLOWS 
p AND BELLOWS ASSEMBLIES 


Why not investigate to see what Clifford bellows 


assemblies may do for you? Our engineers will be glad ALL-ALUMINUM O1L COOLERS 
FOR AIRCRAFT ENGINES 


a 


CT 
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Insulation for temperatures 
up to 1500 F the Answer 
to a better product 


* Garfield Cold Molded inorganic insulation is 
used for high heat up to 1500°F. Our organic ma- 
terial withstands temperatures up to 500°F. lhe 
adaption of such material may better your product 
...and do it economically, too. A Garfield engineer 
can tell you quickly. Find out, today! 


COLD MOLDED 
INSULATION 
IS USED FOR: 


SWITCH BASES © INSULATORS 

ARC CHUTES & BARRIERS 

RELAY BASES & COVERS 

APPLIANCE PARTS © PANEL BOARD PARTS © INSTRUMENT MOUNTINGS 

WIRING DEVICE PARTS © QUTLET COVERS © THIRD RAIL INSULATORS 
AND MANY OTHER IMPORTANT ELECTRICAL COMPONENTS 


*& The parts illustrated below show the complex- 
ities possible with Garfield Cold Molded materials. 
Pieces as small as 2” and up to 24”x 24” are econ- 
omically produced to meet varying requirements. 


GARFIELD MFG. CO. 


GARFIELD 1,NEW JERSEY 


The Registered Trade Mark that 
designates a quality high 
temperature insulating material 
cold molded...Since 1908 





encased unit are 67%x7%4x12% in. Ballantine Labora- 
tories, Inc., Fanny Rd., Boonton, N. J. 


SENSITIVE D-C AMPLIFIER 


To replace high sensitivity galvanometers, Model 10 d-c 
amplifier of the breaker type will measure d-c and low fre- 
quency a-c voltages in microvolt and fractional microvolt 
ranges. Applications include amplification of low level 
thermocouple voltages, infrared detectors and photovoltaic 
cells. Amplifier has high immunity to effects of a-c pickup 
in input circuit. Discrimination ratio against 60 cycle 
pickup is 1000. Unit has improved life breaker, coarse and 
fine gain controls, zero position controls and calibration 
signals. Instrument has a zero stability better than 0.005 
microvolts per day after warm up. Noise level approaches 
the limit imposed by the Johnson noise of external circuits, 
Available for operation with inputs from 0 to 1 megohm. 
D-c output is sufficient to operate standard recorders, milli- 
ammeters and d-c relays. Operates from 110 volts, 60 
cycle line and consumes 20 watts. Amplifier measures 
22 x 15 x 10% and weighs 60 Ib. Liston-Folb, P.O. Box 
1334, Stamford, Conn. 


Manufacturers” 
Publications 


For prompt receipt of these selected publications on ma- 
terials and components write direct to the manufacturer 
on company letterhead, mentioning ELECTRICAL MANU- 
FACTURING as your source. 


COPPER ALLOY SPECIFICATIONS INDEX 


Third edition of this 28-page “Copper and Copper Alloy 
Specifications Index,” Publication B-34 is a list of manu- 
facturers’ most generally used alloys together with all 
applicable standard specifications of Engineering Societies 
and Government Agencies. Index is divided into two sec- 
tions: Section I is a list of the alloys and corresponding 
applicable ASTM, SAE, AMS, Federal, Army and Navy 
standard specifications; Section II lists the standard speci- 
fications in numeric order with a brief description of the 
material such as grade, type, temper and anneal. Included 
in this section are Army-Navy-Aeronautical and Joint 
Army-Navy Specifications. Materials listed are: coppers: 
regular, leaded and special brasses; phosphor, aluminum 
and cadmium bronzes; copper silicon alloys; cupro nickels; 
nickel silver; and special alloys. Tabbed index for easy 
reference. The American Brass Co., Waterbury 20, Conn. 


FASTENINGS 


Catalog No. 49 of 140 pages is divided into five tabbed 
sections, lists complete line of Shakeproof fasteners. In- 
cluded are lockwashers, shank-locking screws, Sems, 
electrical terminals, thread cutting screws, engineered parts, 
Speed-Nuts, special stampings, stamped gears, self-locking 
set-screws; snap fasteners, spring washers, Q-fasteners 
and engineering and weight data. Complete range of sizes 
is listed separately for each variation of the product. In 
addition principle of operation and where and how to us¢ 
the various fastenings, cost charts and illustrated applica- 
tions are given. Engineering data section includes 
countersinking data, basic thread dimensions and tap drill 
sizes, decimal equivalents and standard wire gages. Shake- 
proof Inc., Division of Illinois Tool Works, 2501 N. 
Keeler Ave., Chicago 39. 
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MEANING OF 
IN BRADLEY RECTIFIERS FOR HIGH POWER USE 







Write for your copy of 
“The Bradley Line,’’ 


Selenium rectifier performance — aging, 
stability, and rating-per-space-factor — is 
based to a large extent upon the quality of 
selenium used. The purer the selenium, the 
better the rectifier performs. 


Therein lies the importance of the 
Bradley vacuum process to every user of 
rectifiers. Through this exclusive process, 
we remove impurities in the raw selenium 
and prevent contamination during manu- 
facture. Only Bradley rectifiers have the 
advantage of this unique type of quality 
control. 


“VACUUMED' sccmum 





Besides offering maximum rating per 
space factor and consistent uniformity of 
rating, Bradley power rectifiers provide an 
unusual margin of safety against over-load- 
ing. One manufacturer reported that he 
was able to eliminate costly over-voltage 
protective devices upon installing Bradley 
power rectifiers. 


Bradley rectifiers are available for every 
power conversion purpose. Our engineers 
are always available for consultation. In- 
vestigate Bradley vacuum-processed recti- 
fiers for your next application. 


SELENIUM RECTIFIERS © COPPER OXIDE RECTIFIERS © PHOTOCELLS 


BRADLEY LABORATORIES, INC. 


82 MEADOW STREET, NEW HAVEN 10, CONNECTICUT 
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of TROUBLE-FREE 
SPLIT-SECOND TIMING 
ACCURACY is built into 


each (B) unit for your 
CUSTOMERS’ SATISFACTION 


THE NEW BRISTOL ©) is MORE 
ADAPTABLE . . efficient performance in 
any position. Develops HIGHER 
TORQUE. MORE COMPACT . . Fits 
into a 2" circle. AND ABOVE ALL 
MORE DEPENDABLE .. precision built 
to give lasting service. 

Bristol Synchronous Motors: 

200 series 400 series 

2 watt 4 watt 

6 in.ouncesatI rpm 12 in. ounces at 1 rpm 
24,115, & 220 volts 24, 115, & 220 volts 
50 G 60 cycles 50 G 60 cycles 
Speed Range: | rph to 60 rpm. 
Clockwise and counterclockwise rotation 
- specified. Various output shafts avail- 
able. 


tim Beast Ol 


mowhew §68SYNCHRONOUS 
TIMING MOTORS 


Complete 
customer 111 Bristol Building, Old Saybrook, Connecticut 


service. 


More than 30 


manufacturers of 


motors specify 

Superior Carbon 

Brushes as “original 
equipment”. There 
must be a reason. If you will 
give us al] the facts, you will 
probably like the thoroughness 
with which we study your exact 


—and exacting — requirements 


and then prescribe. 


SUPERIOR CARBON PRODUCTS, Inc. 


9115 GEORGE AVENUE CLEVELAND 5,-OHIO 
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CARBON 
BRUSHES 


INDUSTRY 


Dr. Donald B. Sinclair has been appointed chief engineer 
of the General Radio Co., Cambridge, Mass. Dr. Sinclair 
joined the company in 1936 and has been assistant chief 
engineer since 1944. During the war he worked in the 
Countermeasures Div. and Guided Missiles Div. of NDRC, 


Dr. Donatd B. Sinclair Oliver W. Bonnafe 


Oliver W. Bonnafe was recently elected vice president in 
charge of research engineering at the Lapointe Machine 
Tool Co., Hudson, Mass. Mr. Bonnafe has been associated 
with Lapointe for over 30 years and is known for his con- 
tributions in the advancement of broaching. 


S. M. Decker is now assistant chief engineer of the Tele- 
vision Dept., Air King Products Co., Inc., Brooklyn, N. Y. 
Mr. Decker was formerly assistant chief engineer of Garod 
Radio Corp. I. J. Melman was appointed head of the Ad- 
vanced Development Div. Mr. Melman was with the RCA 
Industry Service Laboratories. 


Dr. Albert C. Hall, formerly of the Massachusetts Insti- 
tute of Technology, has been appointed associate technical 
director of Bendix Aviation Research Laboratories, Detroit. 


Robert B. Moore has been appointed manager of the Min- 
ing Div., of the Industrial Engineering Div., General Eleec- 
tric Co., Schenectady, N. Y. 


Gustav H. Niemeyer celebrated his fiftieth anniversary 
with Handy & Harman, New York, on May 1. The last 
twelve years he has been president of the company which 
manufactures precious metals used in the electrical in- 
dustry. 


O. O. Lewis is now vice president in charge of sales for 
the Fairbanks, Morse & Co., Chicago; F. J. Heaslip is vice 
president in charge of purchases and traffic. 


Clifford A. Flower has been appointed manager of the 
Brockport Works, General Electric Co., Brockport, N. Y. 


Dr. George H. Zirker is now chief metallurgist of Burndy 
Engineering Co., New York, manufacturers of connectors. 


Percy L. Spencer has been named vice president in charge 
of the Power Tube Div., Raytheon Mfg. Co., Waltham, 
Mass.; Norman B. Krim was promoted to vice president ™ 
charge of the Receiving Tube Div. 

Dr. Francis B. Silsbee, chief of the Electricity and Optics 


Div., National Bureau of Standards, Washington, has beet 
elected president of the Washington Academy of Sciences. 
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THE HAVERLY Night 
and Morning Milk 
Cooler which makes it 
possible to cool each 
milking without remov- 
ing cans from previous 
milking. It is one of the 
numerous models made 
by Haverly Electric Co., 
Inc., all of which are 
lined with a specially 
modified Revere Copper. 


LOOKING DOWN into 
one of the compartments 
of the Haverly Milk 
Cooler showing the 
tough, non-rusting, easy- 
to-clean Revere Copper 
lining. 


How Copper, THE RIGHT COPPER 


OF HAVERLY MILK COOLERS 


On farms throughout the country mechanical refriger- 
ation for the cooling of milk has been growing by leaps 
and bounds. Late in 1945, there were many complaints 
from the farmers regarding the war-quality rustable mate- 
rial used to line these milk coolers. They were difficult to 
clean and were rusting out rapidly. 


When restrictions were lifted on copper and copper 
alloys, the Haverly Electric Co., Inc., Syracuse, N. Y., 
came to Revere to see if non-rusting, easy-to-clean copper 
could be used. The solution was not as easy as it sounds. 
For the copper, in addition to its non-rusting and high 
thermal conductivity properties, also had to be strong 
enough to withstand the constant banging of 80-lb. cans 
of milk, and at the same time sufficiently ductile for easy 
fabrication. 


Two Revere sheet metal specialists and their staffs went 
to work. Tests showed electrolytic copper was not mechan- 
ically feasible. Then tests were run with several modified 
Coppers. One of these was found to possess all of the 
requirements. 

This use of copper as a liner for milk coolers further re- 
sulted in the development of the Haverly “Floating Ice” 
feature. The ice forms on the side walls of the smooth 
Copper liner; works loose and floats to the surface, adding 
cracked ice cooling around the top of the can at the cream 
line, where fast and efficient cooling is needed and proves 
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most profitable. Hence a more efficient unit. Also, due to 
copper having the highest heat-conductivity of any other 
commercial metal, copper cooling coils are attached to 
the outside of the copper lining. This results in greater 
cooling efficiency and easier cleaning. Here again Revere 
helped. The Revere welding department developed a fast 
method of attaching this Revere Dryseal Copper Tube to 
the lining. 

The final outcome is that sales of the Haverly Electric 
Co., Inc., have increased until they are selling all they can 
produce of this type cooler, while the mutual knowledge 
gained has resulted in this company expanding its use of 
special copper alloys in coolers for other industries. 

Perhaps Revere can be of help in developing or improv- 
ing your product, increasing your sales. Why not call the 
Revere Sales Office nearest you next time you have a 
problem in metals? 





REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; Los Angeles and 


Riverside, Calif; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 
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The Academy acts as the federal head of 19 affiliated sci- 
entific and engineering societies in the area. 


J. H. Devor P. B. Postlethwaite 


J. H. Devor, who has been vice president of Wagner Elec- 
tric Corp., St. Louis, Mo., since 1944 has been elected presi- 
dent. P. B. Postlethwaite retired as president and was 
elected chairman of the board. He will continue as chair- 
man of the executive committee, a position he has held for 
the past 24 years. G. A. Waters, vice president in charge 
of manufacturing, was also elected director to fill the va- 
cancy left by H. A. Timmerman, who has retired. Mr, 
Timmerman joined Wagner in 1899, advanced to chief en- 
gineer in 1908 and vice president in 1925. 


Harry Waldes is now executive vice president of Waldes 
Kohinoor, Inc., Long Island City, N. Y., manufacturers 
of retaining rings and fastening devices. 


Gordon C. Harvey, who has been assistant section engi- 
neer of the Ballast Engineering Div., General Electric Co., 
Ft. Wayne, Ind., is now division engineer. 


Robert C. Bennett, Jr., is the new vice president and sales 
manager of National Electric Products Corp., Pittsburgh. 


J. M. Floyd, who has been vice president in charge of 
manufacturing for the A. O. Smith Corp., Milwaukee, Wis., 
was named executive vice president. 


K. D. Strong and R. A. Woehr have been appointed assistant 
to the manager of manufacturing and production manager 
respectively of the Large Motor and Generator Div., Gen- 
eral Electric Co., Fort Wayne, Ind. 


Alfred Zuckerman, chief engineer in charge of all design 
and development of David Bogen Co., Inc., New York, has 
been elected a vice president. 


D. M. Hood has been appointed manufacturing engineer of 
the Fan Div. of the General Electric Co., Bridgeport, Conn. 


Elwood E. Folsom, Jjr., has been named manager of the 
Trenton, N. J., Works of the Home Laundry Div., General 
Electric Co. Mr. Folsom was assistant manager. 


Jay Sterling Kemp is now director of the magnetic recorder 


division at Armour Research Foundation of Illinois Institute 
of Technology, Chicago. 


COMPANY BRIEFS 


The Radix Wire Co., Cleveland, has purchased facilities for 
manufacture of flexible cords, twin lead television cable 
plastics insulated appliance wiring and various other spe 
cial wire with extruded plastics insulations. 


Toledo Standard Commutator Co., Owosso, Mich., has 
been organized under Michigan laws and has taken ovef 
the Toledo Standard Commutator Co., Toledo, Ohio, Homet 
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\. Picture! 


There are literally hundreds of ways in which DRAKE 
Socket Assemblies and Signal Lights can help an appliance 
sell itself! 





The evident promises they give of greater safety, more economy, 
higher efficiency in use can tip the prospective buyer’s decision 
your way .. the fulfillment of those promises when the ap- 
pliance is put to work in the home or store helps build the 
satisfaction which brings a customer back again for your brand. 


Almost endless possibilities for practical application, both 
for warning signals and for illumination, can only be barely 
suggested by the examples illustrated: 


A.. DOUBLE-HEAD ILLUMINANT, for lighting 
areas of unusual width. 

B .. GERMICIDAL, with ultra-violet lamp for puri- 
fying and deodorizing. 

¢ ..SAFETY LIGHT SWITCH PLATE, to give 
on-and-off warning in numerous applications. 

D .. SWITCH SOCKETS, for concealed illumination 
at working areas. 

— .. INDICATOR BATTERY, with neon lamps and 
necessary resistance, for use in limited space. 


F .. SHIELDED LIGHT SOURCE. 
G..REFLECTOR SWITCH TYPE ASSEMBLY, 
for concentrated illumination on work areas. 


H .. LAMP BANK, consisting of two series groups in 
parallel. 


It costs so little to get the extra sales punch and performance 
advantages DRAKE Socket and Signal Light Assemblies give 
units made by major manufacturers in every branch of the 
electrical field. They’re ao use-proven, adaptable 
to practically any conditions. Write Dept. EM, and tell us 
what type of appliance you have in mind. Our broad expe- 
rience often suggests low-cost possibilities which you may 
have ovestoatal. 


MANUFACTURING COMPANY 
Pa) WEST WUSEARD st. - CHICAGO 
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fibsilo 
COPPER TUNGSTEN 
ee Late CONTACTS 


—cost less than Gibsiloy silver 
refractory materials and serve 
equally well in many 
applications 


GIBSILOY UW6 copper tungsten 
electrical contacts are 
noteworthy for their 

ability to rupture 

very heavy currents 

with minimum erosion. 
They also exhibit 
outstanding resistance to 
galling and wear when a 
high contact force, associated 
with a wiping action, is part 
of the operating conditions. 


Typical applications for GIBSILOY UW6 copper tung- 
sten are: 


Air Circuit Breaker Arcing Tips 

Air Circuit Breaker Intermediate Contacts 

Air Circuit Breaker Arc Runners 

Oil Circuit Breaker Arcing Tips 

Oil Circuit Breaker Current Carrying Contacts 
Oil Immersed Contactor Contacts 

Oil Immersed Switches 

Oil Immersed Tap Changer Contacts 


GIBSILOY UW6 copper tungsten is the least expensive 
of the refractory contact materials. The lower cost of 
copper tungsten is an important advantage when the 
electrical and mechanical conditions of the applica- 
tion do not require one of the more expensive materials. 


GIBSILOY refractory contacts include silver tungsten 
and silver molybdenum as well as copper tungsten. 
Our engineers will gladly recommend the type of 
Gibson electrical contact material best suited to your 
application. Write for our recommendation on your 
contact application problem. 


Gibson Electric Company furnishes 
electrical contacts, as well as com- 
plete contact assemblies. 


ws 
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fibsiloy Gipson Evectric COMPANY 


8349 Frankstown Ave., Pittsburgh 21, Pa. 





Commutator Co., Cleveland, and Hillsdale Commutator Co,, 
Hillsdale, Mich. David Moon is president. 


Henry A. Hart and Associates have opened a laboratory 
at 23 W. Hubbard St., Chicago, for product development 
and commercial testing of electrical equipment 


American Screw Co., formerly of Providence, R. I., has 
moved to a one-floor plant in Willimantic, Conn. 


Admiral Corp., Chicago, has purchased the Midwest Mfg, 
Co., Galesburg, Ill. The Galesburg plant, containing 265,- 
000 sq ft, will be known as the Midwest Mfg. Co. Div. 


Bennett Machinery Co., New York, has opened a new 
plant located at 375 Allwood Rd., Clifton, N. J. 


Karl Brocken, industrial designer, has moved from 161 W. 
Wisconsin Ave. to 1330 N. Franklin Place, Milwaukee, Wis, 


Graybar Electric Co., Inc., and Claude Neon, Inc., New 
York, have acquired 100 per cent of the stock of Standard 
Electronics Corp., Providence, R. I. 


Kingston-Conley Div. of The Hoover Co., North Canton, 
Ohio, has changed the name: of the line of motors from 
K-C motors to Hoover electric motors. 


Leonard Ashbach Co., Chicago, parent company of Garod 
Radio Corp., Brooklyn, N. Y., has acquired an interest in 
the Wileox-Gay Corp., Charlotte, Mich. 


Nineteen Hundred Corp., St. Joseph, Mich., makers of 
home laundry equipment has changed its name to Whirl 
pool Corp. 


Tinnerman Products, Inc., has moved its Cincinnati, Ohio, 
office to Roselawn Center Bldg., 1717 Section Rd. 


Wirebound Box Manufacturers Association has moved to 
327 South La Salle St., Chicago. 


A. M. Wickwire, president of Automatic Steel Products, 
Inc., Canton, Ohio, has: taken over the management of the 
Cleveland Tapping Machine Co., Hartville, Ohio, which will 

continue to operate under its present name. 


Elk Electronic Laboratories has moved to 333 W. 52nd 
St., New York 19. 


Centralab Div. of Globe-Union, Inc., Milwaukee, Wis., has 
recently acquired the buildings formerly occupied by the 
Eclipse Molded Products Co. Property consists of two 
buildings with 42,000 sq ft of floor space. 


Formica Co., Cincinnati, Ohio, is building a 100,000 sq 
ft plant at Reading Road in Sycamore township. 


Wagner Electric Corp., St. Louis, Mo., has opened two 
new electrical division branch sales offices. One at 227 
International Trade Mart in New Orleans, La., the other 
at the Kahl Building in Davenport, Iowa. 


Aluminum Company of America, Pittsburgh, has opened 
a new sheet and plate rolling mill in Davenport, Iowa. 


De Vilbiss Co., Toledo, Ohio, has opened a branch plant 
in Santa Clara, Calif. 


Aircraft Specialties Co., Inc., Hicksville, N. Y., has formed 
a division to make a cellular cellulose acetate. 


Capehart-Farnsworth Corp., Ft. Wayne, is building a new 
43,000 sq ft plant there. 


Crise Manufacturing Co., Columbus, Ohio, a division of 


Rockwell Manufacturing Co., Pittsburgh, has merged with 
the Acro Switch Co., Columbus, Ohio. Acro will be know# 
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ot alone for its instané consumer 
acceptance —beauty in téne and tex- 
ture —dream-kitchen pérmanent white 
that minimum care’maintains. Basic 
Products Corporation chose Plaskon 
Urea White forcertain special qualities, 


too: exceptional insulating properties, 











ady adaptability to wipe-in lettering 
techniques and economy. 


Investigate the unexcelled merchandis- 








P i ed ' i ing and production merits of Plask 






your colors. Literature the counsel 


of our service ineers are yours 















The Magic Defroster will defros 
any electric refrigerator at any 
hour...for any period. 


for the g. 


Manufacturer: 
Basic Products Corporation, 
Fort Wayne, Indiana 


Molder: 
Wayne Plastic Products : | T T 
Division of ) 
\ Wayne Home Equipment Co., Inc. Ff i) . Kf t ) \ 
ri Fort Wayne, Indiana yw i a 





RON DIVISION « LipBey- OWENS - FORD GLASS CO. 
2137 Sylvan Avenue « Toledo 6, Ohio 


Branch Offices: 
Boston, Chicago, Los Angeles, New York, Rochester, San Francisco 


Manufacturers of Molding Compounds, Resin Glues, Coating Resins 
In Canada: Canadian Industries, Ltd., Montreal, P. Q. 












Miller-Smith 
can supply your 4 


SPECIALTY TRANSFORMERS 


to meet all physical 
and electrical specifications. 


sasocn 


Delivered to meet YOUR 
Production Schedule 


Miller-Smith Corp. 


SUCCESSOR TO 


ee ee 


rr. 4). BOX S68-A TRENTON 4, N. J. 


as the Acro Switch Div. of Crise Mfg. Co. Mu-Switch Diy, 
of the Chase-Shawmut Corp., Canton, Mass., recently ac. 
quired by Acro, will be operated as the Mu-Switch Diy, 
of the Columbus company. 


Potter Instrument Co., Inc., formerly of Flushing, N. Y, 
is transferring operations to a newly constructed plant at 


115 Cutter Mill Rd., Great Neck, L. I., N. Y. 


The Bridgeport Brass Co., Bridgeport, Conn., is moving 
warehouse facilities from Newark to Hillside, N. J. 


Kaiser Aluminum & Chemical Sales, Inc., Oakland, Calif, 


has opened sales offices in the Palmolive Bldg., Chicago @ 


and Newark, Ohio, plant. 


Electric Railway Improvement Co., Cleveland, has re 
cently changed its name to Erico Products, Inc. 


Circulators & Devices Mfg. Corp., New York City, has 
moved to 128-168 32nd St., Brooklyn. 


Babcock & Wilcox Co., New York, has installed new 
laboratory equipment for creep and stress rupture analysis 
in the new research and development laboratory at Al- 
liance, Ohio. 


Polarad Electronics Corp., formerly of New York City, 
has moved to a larger plant at 100 Metropolitan Ave, 
Brooklyn, N. Y. 


Gibson Electric Co., 8350 Frankstown Ave., Pittsburgh, 
manufacturers of electrical contacts, has increased the pro- 
duction facilities of its powder metallurgy department by 
50 per cent. 


Furnas Electric Co., Batavia, Ill., is now represented in 
Portland, Ore., by Edward Schiefelbein. Office is located 
at 4271 S. E. Stark St. 


Air King Products Co., Inc., Brooklyn, N. Y., has acquired 
40,000 sq ft of space in the Kenyon Bldg., 57th St. and Ist 
Ave., Brooklyn, N. Y., for the manufacture of television 
receivers. 


Acme Electric Co., Cuba, N. Y., has started construction on 
a new 15,000 sq ft building for additional production of TV 
transformers. 


United Chromium, Inc., has moved into new and larger 
quarters at 1700 E. Nine Mile Rd., Ferndale Station, Detroit. 


Western Brass Mills, a division of Olin Industries, Inc. 
East Alton, IIl., has reorganized its national sales operation 
into two territories, with the break at Cleveland. 


Electricoil Transformer Co. has moved to Westerly Rd, 
Ossining, N. Y. 


The Markem Machine Co., Keene, N. H., has appointed the 
Markem Machine Agency, Inc., 9 Rockefeller Plaza, New 
York, as sole distributor in New York state and northern 
New Jersey. 


ASSOCIATIONS AND SOCIETIES 


ARES RO LR ERNIE IIRL POE A RRR SE 


Deadline for Engineering Survey Extended 


Closing date of the nationwide survey of selected engi- 
neering personnel sponsored by the Engineers Joint Coun- 
cil for the U. S. Office of Naval Research, has been ad- 
vanced to July 15. Survey is intended to build up a file of 
key engineers working in research, development and other 
scientific projects who can be called in on full or part time 
basis to work on the broad scientific programs of the Na 
tional Military Establishment. Thus far, only two-thirds of 
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SAVES WEIGHT... 
SAVES SPACE... 
SAVES WORKING TIME... 




















..- for compact equipment assemblies 


Kodapak Sheet ... As a laminate or in 
sheets, it is light, compact, and easy to 
work with when used as protecting liners 
in switch and transformer cases. As a 
laminate, it increases the dielectric 
strength of paper for motor slots, liners, 
and other electrical uses. In heavy 
sheets, it can be used as layer insulation, 
separators, and protecting covers in 
coils and transformers. In thin sheets, it 
has uses as the dielectric in telephone, 
radio, and ballast-starter equipment. 
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..» for compact wiring 
installations 


Inserting a sample preparatory to a voltage 
breakdown test on Kodapak Sheet. 








Kodapak Sheet . . . Has excellent volt- 
age breakdown characteristics. As 






tape, it provides a compact, noncorro- 






sive, dead-center covering. As _pri- 
mary insulation on wire, it makes up 
into lightweight, space-saving circuit 
wires and cables, wiring harnesses, 
and similar applications. 













... for compact coil windings 





Kodapak Sheet... Makes a smooth, 
tough, easy-working base for windings. 
It forms, folds, and stretches easily with- 
out kinking...is quick and easy to 
apply by hand or automatic machine. 
Completely homogeneous, it is free from 
conducting particles. 






Write for free copy 
of the folder, 
‘*Kodapak Sheet 

for Electrical Uses.’”’ 













Kodapak Sheet 


Cellulose Products Division, Eastman Kodak Company, Rochester 4, 


... for efficient insulation N. Y. Sales offices in New York, Chicago. District sales representatives 
“Kodapak” is a trade-mark in Cleveland, Philadelphia, Providence. Pacific Coast distributor: y 
Wilson & Geo. Meyer & Co., San Francisco, Los Angeles, Portland, y i >» 
Seattle. Canadian distributor: Paper Sales, Limited, Toronto, Montreal. SF 


Kodak 


TRADE-MARK 


the 115,000 questionnaires which were sent out to the mem. 
bership of 18 national engineering societies have been 
returned. 


Tool Engineers’ Society Elects New Officers 


At its annual convention in Philadelphia, the American 
Society of Tool Engineers elected officers for 1950-1951, 
H. L. Tigges, Baker Brothers, Toledo, Ohio, was elected 
president; H. E. Collins, Hughes Tool Co., Houston, Texas, 
first vice president; J. J. Demuth, Sligo, Inc., St. Louis, 
Mo., second vice president; Roger F. Waindel, Elgin Na- 
tional Watch Co., Aurora, IIl., third vice president; W. B, 
McClellan, Gairing Tool Co., Detroit, secretary; and George 
A. Goodwin, Standard Electric Co., treasurer. 


Campaign Features Electric Cord Safety 


Realizing the public need for safety education in the 
selection and use of electric cords and cord sets, a nation- 
wide campaign is being carried on by the International As- 
sociation of Electrical Inspectors in cooperation with elec- 
tric power companies and manufacturers, through the Safe 
Electrical Cord Committee, 155 East 44th St., New York 6, 
Aimed at eliminating the hazards created by defective 
electric cords and cord sets, this campaign features the 
Underwriters’ Laboratories “Flag Label” indicating high 
quality, safe cord equipment. 

The campaign booklet, “Electric Safety in Every Room, 
explains that it is up to the users to make certain that 


” 


CALENDAR OF MEETINGS 


June 4-7—37th Spring Meeting of the American So- 
ciety of Refrigerating Engineers, Hotel Muehlebach, 
Kansas City, Mo. 


June 5-12—National Home Laundry Week, Ameri- 
can Home Laundry Manufacturers’ Association, Chi- 


cago, Il. 


June 12-15—37th Annual Convention of the Ameri- 
can Electroplaters’ Society and Fourth International 
Conference on Electrodeposition, Hotel Statler, Bos- 
ton, Mass. 


June 12-16—1950 Summer and Pacific General Meet- 
ing of the American Institute of Electrical Engineers, 
Huntington Hotel, Pasadena, Calif. 


June 15—1950 Annual Meeting of the Stoker Manu- 
facturers’ Association, La Salle Hotel, Chicago. 


June 19-21—Semi-Annual Meeting of the American 
Society of Heating and Ventilating Engineers, Mus- 
koka Lakes, Ontario. 


June 19-23—Semi-Annual Meeting of the American 
Society of Mechanical Engineers, Hotel Statler, St. 
Louis, Mo. 


June 19-23—Annual Meeting American Society for 
Engineering Education, Seattle, Wash. 


June 26-30—53rd Annual Meeting and Ninth Ex- 
hibit of Testing Apparatus and Related Equipment, 
American Society for Testing Materials, Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


June 26-July 21—Second Product Design Seminar of 
Lehigh University and Society of Industrial Design- 

as = ii ers, Lehigh University, Bethlehem, Pa. 
MANUFACTURERS SINCE 1929 


FAL EMETALR August 7-19—First United States Industrial Trade 
Fair, Navy Pier, International Ampitheatre, Arena 
cZece” Se and Coliseum, Chicago. 


33 GREENE STREET. NEW YORK 13.N. Y. 
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There’s no better way to 
assure peak motor performance 


© Positioned Bearings 





: : “Delco Preferred” . . . It’s the engineers’ and 
* mpm ar segrecun production men’s way of saying, ‘‘On this job we 
© Corrosive-Resistant Cast want a fine quality motor that’s sturdy, rugged, 
Iron Frame dependable . . . that outperforms all the rest!”’ 
2 ee Yes, when production men want to reduce motor 
© Positive Lubrication maintenance and eliminate down time, they 
© Dynamically-Balanced specify Delco—the only motor with all the 

Rotor and Shaft Assembly performance extras listed at the left. 

® Water-Tight Conduit Box 


If you want to get all the | 
facts on Delco Motors, 
callor write Delco Prod- 
ucts, Dayton, Ohio... or 
contact any of the sales 





offices listed below. WN 9 
AR ks DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 





SALES OFFICES: CHICAGO + CINCINNATI - CLEVELAND « DETROIT - HARTFORD, CONN. 
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-—~——————7 “ANY BATTERY FITTINGS 


CANNON c 


AIRCRAFT 


Standard “AN” 
AN3106 Plug 


Type AN2552-3, above, is a standard 
Receptacle for AN2551 Battery Plugs, 
provides current to start ship’s en- 
gines and takes the load off batteries. 


Cannon Electric Development Co., Division of 
Cannon Manufacturing Corp., 3209 Humboldt 
St., Los Angeles 31, Calif. In Canada: Cannon 
Electric Co., Ltd., Toronto. World Export: Fra- 
zar « Hansen, 301 Clay St.,San Francisco 11,Cal. 


New “AF” 
AFO6A Plug 


4 


2, JEMEGTRUC 


Shown is the M12 
motor rated 1/15 H.P. 
at 5M RPM 115V AC 
or DC. 


TEMCO Motors Thru 1/15 H.P. Give 
Your Product PLUS Selling Power... 
Long Trouble-Free Life. 


TEMCO motors have precision ground shafts, dynamically bal- 
anced armatures for smooth running and long life; self aligning, 
oil retaining bearings with large felt reservoirs. md 
Highest grade quiet brushes in bakelite enclosed precision brass 
tubes are instantly removable from the outside—no need to take 
motor apart. Heavy duty blower fan assures continuous operation 
under full load conditions. a: : : 
TEMCO’S 20 years of design engineering, productive experience, 
best of materials, and efficient production combine to give you 
the highest quality motor on the market at a competitive price. 
FOR LOW PRICED, HIGH QUALITY MOTORS, THINK OF 
TEMCO. 


THE ELECTRICAL MFG. CO. 
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individual flexible cords in service are of good quality. It 
reminds people that flexible cords carry the same voltage 
as permanent wiring, yet they are likely to be bent, kinked, 
pulled, stepped on and generally abused. The need for 
cords of different types for different uses is also explained. 
Simple electric safety rules are outlined in the booklet. 
Users are reminded that portable cords are not intended 
as a substitute for ample permanent wiring, but are a 
necessary and very important supplement. 


BOOK REVIEWS 


Welded Germanium Diodes—Published by Electronics Dept., 
General Electric Co., Syracuse 1, N. Y. 75 pp. plus auto- 
matic revision service. $1.25. 


Loose-leaf handbook with 8% x 11 sheets and separators 
contains complete information concerning welded germanium 
diodes. Sections of book cover design and manufacture, specifi- 
cations, characteristic curves, service notes, and applications. 
Of particular interest is the section on applications. Schematic 
diagrams show many possible applications indicative of everyday 
uses. Brief descriptions of diode characteristics as used in 
circuits of AM, FM and TV receivers, measuring equipment 
and carrier current are included. 


Electron-Tube Circuits—By Samuel Seely. Published by 
McGraw-Hill Book Co., 330 W. 42nd St., New York 18. 
529 pp. $6. 


About half of this book is of a radio-engineering character 
with the remaining material applying to radar, TV, _ pulse 
communication and general electronic control engineering. Book 
provides a clear analytical method in the study of electron- 
tube circuits and presents the various classes of circuits which 
find widespread applications. Examples included show how 
to combine circuits of the various types to achieve either one 
or a multiplicity of operations. Order of presentation of the 
material has been dictated by the character of the analysis 
rather than by application. Discussion of tube circuits for per- 
forming mathematical operations, and those developed in con- 
nection with radar applications, is more detailed. 


Direct Current Motor Manual—By H. S. Dusenbery. Pub- 
lished by ste Macmillan Co., 60 Fifth Ave., New York 11. 
275 pp. $3.50. 

Written for the person who is selecting, installing, operating 
and maintaining d-c motors rather than the motor designer, 
this book provides information useful in solving actual d-c 
motor-trouble problem. The scope of the book includes basic 
theory, details of construction and operation of each part of 
the motor. Electronic methods of control are fully explained 
with chapters on equipment such as regulating exciters and 
amplidynes, and on electronic speed-control methods. Detailed 
discussion for reconnecting motors to obtain changes in speed 
and voltage. Construction and applications of d-c motors are 
covered in detail along with practical information on d-c 
generators and brushes. Basic wiring diagrams are given for all 
types of d-c motors and their allied equipment as well as 
National Electric Code rules. 


Application of the Electronic Valve in Radio Receivers 
and Amplifiers, Book IV—By Dr. B. G. Dammers, J. 
Haantjes, +. Otte and H. Van Suchtelen. Published by 
N. V. Philips’ Gloeilampenfabrieken, Eindhoven, Nether- 
lands. Available from Elsevier Book Co., Inc., New York 
3. 416 pp. $5. 


Intended for engineers engaged in the application of electron 
tubes for receiving and amplifying equipment, this translated 
Dutch text is the first of three books covering applications. 
In this one, the various problems involved in the application of 
electron tubes have been dealt with in a practical mannef, 
keeping the mathematical treatment as simple as possible. Since 
a line has to be drawn as to the exact function of a component 
relative to the tube, circuits, pass filters and transformers have 
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—in your appliances and industrial 
equipment. dhe uspAit 


ESISTANCE WIRE 


IS PRO@F OF UNIFORM HEAT AND 
LONG SERVICE DEPENDABILITY 


There’s good reason why TOPHET Resistance Wire is 
used wherever dependable electric heat is required. TOP- 
HET has a reputation for helping appliance sales and in- 
creasing efficiency in critical industrial applications. For 
heating elements made of TOPHET provide uniform heat 
and long continuous service—the kind of performance that 
appliance manufacturers and industrial designers look for 


before they specify. That’s why it will pay you to check on 
TOPHET, today! 


lt’s TOPHET for “Top Heat” 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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Séhcone glass sleeving 
and silicone rubber 
lead wwe cable 
phase strips Sthcone-giass-mica 
glass stot insulation 


G-E silicone resins are used to make the insulating 
materials indicated in the photograph above. 


NIGHT 


; 


@ General Electric’s silicone resins provide a new class of 
insulating materials of particular value where electrical 
equipment must operate at high temperatures, subject to 
overloads, or wherever heat aging is a problem. These resins 
provide Class H insulation, permitting hot-spot temperatures 
of 180 C. Their temperature range is 50-75 C above conven- 
tional insulating materials. 
Higher safety factor 


G-E silicone insulating resins provide an unusually high over- 
load safety factor. They easily withstand temperatures up to 
250 C for limited periods—important in applications in 
which overload conditions burn out organic insulation 
quickly. With the new resins, and G-E silicone insulating 
components, expensive rewind costs can be reduced ma- 
terially. 

Find out more about how this new group of G-E silicone 
insulating resins can serve you by writing for bulletin and 
data sheets to Section G1, Chemical Department, General 
Electric Company, Pittsfield, Massachusetts. 


mE 
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been covered while antennas, coils, capacitors and loudspeakers 
have been omitted. Chapters of the book are devoted to 
r-f and i-f amplification, frequency changing, determination 
of the padding curve, interference and distortion due to bend 
in characteristics of the electron tube, and detection. Book 
is bound in dark blue cloth and measures 6 x 9 in. 


STANDARDS AND SPECIFICATIONS 


JIC Electrical Standards for Industrial Equipment—Revised 
1950 edition of Joint Industry Conference standards for in- 
dustrial equipment used in the automotive industry super- 
sedes the September 1948 edition and incorporates the de- 
cisions reached at the January 9 and 10 meeting in Detroit, 
(See “Control Problems Highlighted at Machine Tool 
Forum, p 114.) Eight sections in the standard cover gen- 
eral information, diagrams, control, motors, wiring, ground- 
ing, electrical accessories and devices and welding trans- 
formers. Copies may be obtained free of charge from Gen- 
eral Motors Corp., by writing J. C. Rauss, Production En- 
gineering Section, 15-228 General Motors Bldg., Detroit. 


Portable Electric Drills—Recommended revision, TS-4935 
of the commercial standard for Portable Electric Drills (Ex- 
clusive of High Frequency), CS93-41, has been submitted by 
the Commodity Standards Div. of the National Bureau of 
Standards to manufacturers, distributors, users and other 
interested groups for their consideration. Principal change 
in the requirements covered by this revision proposed by the 
Electric Tool Institute consists in the addition of provisions 
for threaded and tapered spindles to accommodate drill 
chucks. Limited number of mimeographed copies of the 
recommended standard are available upon request from 
Commodity Standards Div., National Bureau of Standards, 
Washington 25. 


Recording and Reproducing Standards—Proposed standards 
to be associated with and made a part of the Recording and 
Reproducing Standards of the National Association of 
3roadcasters include: Wow Factor, Turntable Platen, and 
Concentricity of Center Hole in mechanical recording; and 
a standard size Magnetic Tape Reel for magnetic recording. 
Coptes of the Standard and Proposals may be obtained from 
the National Association of Broadcasters, 1771 N. Street, 
N. W., Washington 6. 


Step-Voltage and Induction Regulators—American Standard 
for Step-Voltage and Induction-Regulators, C57.15-1949 ap- 
plies to standard-classes of induction-voltage and to step- 
voltage regulators having a rating not exceeding 750 kva 
for three-phase units or not exceeding 250 kva for single 
phase units as determined by the standard. Copies may be 
obtained from the ASA, 70 E. 45th St., New York 17, for 
$0.50 per copy.. 


Gray Finishes for Industrial Apparatus and Equipment— 
Recommendations for the specification and identification of 
gray finishes for industrial apparatus and equipment are 
contained in this standard (ASA Z55.1-1950). Considera- 
tion of these four recommendations is suggested when a 
gray finish is normally specified and when color harmony 
or matching is desired in installations or assemblies. The 
four standard grays were a consensus reached by 18 or- 
ganizations and groups who represent all classes of manu- 
facturers and users. Copies of the standard may be obtained 
from the American Standards Association, 70 E. 45th St, 
New York 17, at $0.35 per copy. 


Fans—Standards, definitions, terms and test codes for 
centrifugal, axial and propeller fans are given in Bulletin 
110 published by the National Association of Fan Manu- 
facturers, Inc. Bulletin includes under one cover all in- 
formation previously published in four separate bulletins. 
In addition, new tables on size standards for various types 
of fans and illustrations of revised fan arrangements. Free 
copies may be obtained from the Association at 2159 
Guardian Bldg., Detroit 26. 
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From Washing Machines 
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UL CS Nearly Everything 


GAYLORD CONTAINER CORPORATION General Offices: ST. LOUIS 


New York * Chicago + San Francisco + Atlanta *+ New Orleans + Jersey City + Seattle 
CORRUGATED AND SOLID FIBRE BOXES @ Indianapolis * Houston + Los Angeles * Oakland » Minneapolis + Detroit + Jacksonville 
FOLDING CARTONS @ Columbus + Fort Worth + Tampa « Cincinnati + Dallas » Des Moines » Oklahoma City 
Greenville + Portland + St. Louis * San Antonio * Memphis + Kansas City + Bogalusa 
KRAF 
T GROCERY BAGS AND SACKS @ Milwaukee + Chattanooga * Weslaco » New Haven + Appleton « Hickory » Greensboro 
KRAFT PAPER AND SPECIALTIES @ Sumter + Jackson * Miami * Omaha « Mobile + Philadelphia «+ Little Rock +» Charlotte 
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a material that Is ---- 
«beautiful inexpensive 
hard, smooth, wear-resisting 
unaffected by moisture 
strong and tough 
eaccurately shaped 


“clear or colored, = 
transparent or diffusing 


durable, non-deteriorating 
eeasy to keep clean 


Kopp Glass adds sales-appeal to your 
product, because of the practical values 
listed above. Our engineers will be glad 
to offer suggestions as to how to best 
use Kopp Glass for your applications. 


KOPP GLASS, INC. SWISSVALE, PA. 


Electrical Requirements for 


Mine Service Are Extreme 
(Continued from page 85) 


a pool of mercury. Tube is filled with hydrogen under 
pressure to prevent oxidization of the mercury. In the 
normally open position, the plunger floats on the mer- 
cury. Contact is made by displacement of mercury in 
main reservoir to join with auxiliary pool in which 
electrode is immersed. Tube is mounted on side of 
contactor with magnetic auxiliaries so designed that 
relay is operated by a part of the magnetic field pro- 
duced by the contactor coil. When the coil is energized 
the plunger is instantly pulled to the bottom of the 
tube. Time delay is obtained by restricting the flow of 
mercury through an orifice. 

Power contacts are of copper to aid in dissipating 
heat. Armature is hinged through replaceable bronze 
bushings on a stainless steel shaft. Operating coil is 
a purchased part of sufficient size to pick up and seal 
at 65 to 70 per cent voltage. Arc chutes are formed in 
two parts of a material consisting of asbestos and water 
repellent cement molded to shape under pressure to 
a hardness of 17-40 Brinnell and impregnated -with 
a noncarbonizing insulating compound to give a sur- 
face resistance of 1100 megohms per sq in. Its are 
resistance is given as 230 sec; dielectric strength, 40 
vpm; volume resistivity, 1800 megohms per cm cube. 
Plastics moldings, used for both insulating and strue- 
tural purposes, tie in the asbestos moldings with mag- 
netic structure. Fasteners are hexagon socket capscrews. 


Melamine Plastics for Arc Resistance 

Plastics parts of the contactors are molded by Joy 
from Melmac 3020 (Source: American Cyanamid Co.), 
a rag-filled melamine formaldehyde molding material 
selected for its high impact strength and good electrical 
properties. Arc resistance is 115-125 sec (ASTM); 
impact strength is 0.686 ft-lb/in.(Izod) and flexural 
strength 14,000 psi. Melamine resins were chosen be- 
cause they do not support combustion and will not 
easily break down and carbonize in the presence of an 
intermittent arc. Should nitric acid form on the surface, 
instantaneous arcing may occur but the heat of the 
arc dries up the acid almost immediately without car- 
bonizing the plastic surface. Dielectric strength is 100- 
200 vpm at 100 C. It was particularly essential to 
choose a material that would stand up against the type 
of abuse encountered in mine service. 

Contactors are panel mounted on a special board 
made of melamine fiberglass over a sandwich of papet- 
base phenolic laminate. Use of this composite material, 
with its superior dielectric strength and surface re 
sistance to arc tracking, allows a reduction of %4 in. 
in thickness under asbestos lumber. Similar material 
is used as a baffle board to separate the two banks of 
contactors in the controller case. 

The two snap-action switches used for starting and 
stopping the cutter and conveyor motors and for ener- 
gizing the whole control panel are heavy duty explosion- 
proof devices that serve also as emergency stop 
switches. A miner in danger will push the handle, kick 
it, hit it with pick or crowbar, or throw a piece of coal 
at it. It must withstand such abuse without failure. 
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Joe was doing well. Then competition appeared in the form of 

a product that was quality built right down to the last 

non-corrosive rivet. 

Joe knew he couldn’t sell on price alone against a deal like that. 

He only wished his company’s designers had realized that fastenings 
are as important as other items used in the fabrication 

of equipment. 

If you have a product that could be made more attractive, 

longer lasting with a simple changeover to non-ferrous or stainless 
steel bolts, nuts, screws or rivets—maybe there’s a moral here for you, 
Harper makes these Everlasting Fastenings in over 7,000 

different sizes, types and alloys—Brass, Bronze, Copper, Monel and 
Stainless Steels; maintains large stocks, ready for delivery from 
distributors and warehouses in principal cities. 

Write for catalog and current stock list: 
The H. M. Harper Company, 8204 
Lehigh Ave., Morton Grove, IIL. 





New York Office and Warehouse: 200 Hudson St. 

Los Angeles Office and Warehouse: 835 E. 31st St. 

Branch Offices: Atlanta, Cambridge, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Grand Rapids, Milwaukee, Oakland, 
Philadelphia, Pittsburgh, St. Louis, Seattle, Toronto (Canada) 


IN NON-FERROUS AND STAINLESS STEEL FASTENINGS 
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Fig. 11 shows the two step unit in cross-section. It is 
the “safe off” and ‘Reset’ buttons shown in the ele. 
mentary wiring diagram Fig. 6. Housing, cover and 
operating handle in the form of a yoke are cast steel, 
Cams and their bearings are molded from melamine, 
There is no internal wiring since a pair of contacts 
bridge a pair of terminals to close. Pulling the handle 
out brings the first actuating roller over the peak of one 
cam and closes one pole. Pulling it out further closes 
the second set of contacts through a second cam and 
roller. Pushing back in on handle trips both poles. 

Another switch design is a drum type manual switch, 
Fig. 12, for control of the two traction motors. This 
master switch has a welded steel case, to which the 
two snap switches are bolted, and a cast steel cover 
which is exposed to falling debris from the mine roof, 
Control crank handles are concentric and the two rotors 
are separately mounted on ball bearings. Through sector 
contact blades they provide forward and reverse at 
high or low speed through the mercury time delay re- 
lays previously described. The elementary diagram, 
Fig. 6, shows these connections. A notched plate with 
spring powered pivoted detent gives operator feel of 
speed positions. Mechanical interlocks are of the knife 
blade and stainless steel ball type. 


Cable and Seals 

Power supply to the miner begins with a portable 
cable connector of special design for mine service where 
it is exposed to possible runover from rubber-tired 
vehicles. The main feeder is a Simplex-Tirex selenium- 
cured rubber covered cable reinforced with neoprene 
armor to resist abrasion while being dragged along the 
mine galleries. It is a three conductor cable of 4/0 size 
with 259 strands per conductor, one of which serves 
as a ground. Cable enters machine through a flared 
tube and a chain clamp is used for strain relief. Within 
the chassis No. 2/0 asbestos varnish-cambric (AVC) 
cable connects power supply to controller case. Connec- 
tion to the cutter head motors is by special flexible five- 
conductor No. 2 cable. Two conductors are used in 
parallel for the positive lead, two in parallel for the 
negative lead and the third for the shunt field, which 
is technically a branch circuit. Bureau of Mines rules 
call for a fuse or relay in the branch circuit unless it 
has a current’capacity of at least 50 per cent of the main 
conductor. Meeting the latter condition was preferable. 

Five-conductor cable of No. 6 size connects the rear 
conveyor motors. Four-conductor cable of Nos. 6 and 
9 size connect the two traction motors. Master control 
station needs a 12-conductor asbestos and_ synthetic 
rubber-covered cable of No. 14 wire. Resistor box 1s 
tied in with single conductor AVC cable of No. 2 and 
No. 6 size. Within the contactor case, hook-up wire 
is a glass-braided sheath over felted asbestos and vinyl 
coated wire of No. 4 gage. Most of this wire is espe- 
cially made for mine service by Rockbestos Products 
Corp. Panel jumpers for the ripper bar motors are 
made of %¢ x 1 in. copper bus. 

To obtain gas-tight seals where the flexible cables 
enter the housings, stuffing boxes with untreated asbes- 
tos packing are used. In these connections the cable is 
brought through neoprene hose conduit which is fas- 
tened with a hose C-clamp to a short metal sleeve with 
flared end to lock it in the packing gland. ooo 


ELECTRICAL MANUFACTURING 











It is 
: ele- 
and 
steel, 
nine, 
tacts 
indle 
f one 
loses 
and 


ritch, 
This 
| the 
Over 
roof, 
otors 
ector 
e at 
y re- 
ram, 
with 
1 of 


cnife 


table 
here 
‘ired 
um- 
rene 
* the 
size 
rves 
ared 
thin 
JC) 
nec- 
‘ive- 
1 in 
the 
hich 
ules 
‘s it 
lain 
ble. 
rear 
and 
trol 
etic 
« Is 
and 
vire 
inyl 
spe- 
acts 
are 


ENGINEERS NEEDED ALMOST EVERYTHING 


that Glass by Corning offered 


Ask a rotameter engineer what physical and chem- 
ical properties of glass he needs in a rotameter tube 
and his answer is likely to be, ‘I need all of them.”’ 
Consider, for a moment, his requirements—all met 
by a PYREX brand glass. 

Obviously, he must be able to see into the tube 
to check flow. But mere transparency is not enough. 
In order to do a satisfactory job, the glass must be 
essentially free from optical defects that would 
distort the reading. Corning tube drawing methods 
produce the quality required for rotameters. 

Again, the tubes must be formed to internal 
tapers with diameter tolerances as low as 0.0002 
inch, and to total out of round of not more than 
0.001 inch. PYREX brand tubes supplied by Corn- 
ing are capable of being formed to these extremely 
close tolerances and, equally important, the tubes 
retain their true dimensions over the entire life of 
the unit. 


PYREX brand tubes meet other requirements. 
They stand operating pressures as high as 1,000 
p-s.1. and temperatures over 800°F. The chemical 
resistance of PYREX brand glass No. 7740 resists 
the corrosive attack often encountered in rota- 
meter applications. 

Rotameter engineers know they can depend upon 
Corning for the correct balance 
of glass properties. Perhaps you 
have an application for glass 
that can be filled by the use of 
one of Corning’s thousands of 
glass compositions. You should 
have copies of Bulletins B-83 
and B-84 describing *‘The prop- 
erties of commercial glasses, 
their design and manufacture.’ 

Write for your copies now. 


CORNING GLASS WORKS 
CORNING, NEW YORK 


Corning meant research i Ghedd 


Technical Products Division: Laboratory Glassware, Signalware, Glass 


CORNING GLASS WORKS, Dept. EM. 6, Corning, N. Y. 


Please send literature checked: 
0 ‘Properties of Selected Commercial Glasses.”’ 


NAME TITLE 


COMPANY 


O ‘Design and Manufacture of Commercial Glassware.” 





ADDRESS___ 





Pipe, Gauge Glasses, Lightingware, Optical Glass, Glass Components . CITY____ 
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Performance... 


Zenith means “highest point’. 
This literally describes Zenith dependa- 
bility, “on the dot”, as shown by records of 


long trouble-free, maintenance-free service in widest 


range of control uses. 


Cover the field: Magnet- 
ic Contactors, Remote 
Control, Reset, Interval 
and Process Timers, 
gearless, clutchless Im- 
pulse Timers, Program 
Clocks — also special 
equipment for your spe- 
cial needs. WRITE 
NOW FOR COMPLETE 
CATALOG! 


ZENITH ELECTRIC CoO. 


Pee fs-3 


IMPROVE YOUR 


ELECTRICALLY 


Walton Street 


Chicago 10, Illinois 


HEATED PRODUCTS 


AND 


EQUIPMENT WITH 


THERMALINK ELEMENTS 


ECIALISTS IN 
Write 


— 
MODELS 


CORROSION - RESISTANT IMMERSION HEATERS 


Dept. 
ELECTRO-THERM INC. 


E for Literature 





8024 GEORGIA AVE., SILVER SPRING, MD. 



















Matching Solenoid Characteristics 


to Load 


(Continued from page 107) 





which represents total work (shaded area under the 
curve) based on the assumption that the plunger is 
drawn out of the coil for the full 2 in. Rectangles repre- 
sent the following conditions : When the solenoid having 
a 2-in. plunger travel is energized, the plunger moves 
freely without load to the point represented the right- 
hand side of each rectangle. Plunger then instantly picks 
up its full load and performs the necessary work during 
the remainder of its travel. Impact curve connects the 


| corners of these rectangles for various working strokes. 


This condition assumes that no work is done by the 
plunger during the first or unloaded part of the travel. 
However, some work is done in overcoming the friction 
of the plunger against its guides (assuming plunger is 
moving horizontally) which may be negligible. If the 
plunger is in the vertical position and moving down- 
ward, it would attain additional energy from the force 
of gravity, and if moving upward some energy would be 
lost. If the plunger is spring-loaded to effect its return 
after completion of work stroke, some energy would be 
stored in loading the spring. 

Inertia or impact of a solenoid plunger is employed in 


the small sheet-material punch shown in Fig. 8. Prin- 


Nine Suggestions 
For Correct Application of Solenoids 


. Avoid hammering and mushrooming of plunger. 
2. Utilize plungér impact. 
3. Work plunger near stop. 
. Plunger should seat at end of work stroke. 
5. Avoid excessive temperature rise. 
. Consider the use of levers. 
7. Avoid friction and wear. 
. Protect solenoids from oil and water. 
. Protect electrical connections. 





ciple application is to punch holes in sheets of plastics 
up to %4¢ in. thick. A light spring is used to return the 
plunger to initial position when the solenoid is de-ener- 
gized. Spring tension is slightly more than the weight 
of the plunger and offsets gravity in the downward ener- 
gized stroke. When the coil is energized the plunger 
travels downward against only the light spring load 
until the end of the punch strikes the piece of stock. 
Over 2000 lb impact force is obtained, measured by the 
Brinell ball method. Plunger impact can be used also to 
open valves against high pressure. 

When only a small portion of the plunger stroke is 
used, the part used should be as close to the stop as 
practicable for greatest effectiveness. As shown in Fig. 
6, force increases and current decreases rapidly as the 
plunger approaches its stop or zero travel position. To 
avoid excessive a-c hum and chatter, the plunger should 
be permitted to seat firmly at the end of each stroke, but, 
at the same time hammering should be avoided. If the 
plunger does its work near the start of its travel and is 
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| Be CLEVELAND 
ae * COSMALITE* 


AND CLEVELITE* 


They are made to meet the most exacting specifi- LAMINATED PHENOLIC 
cations as to their physical and electrical proper- TUBES 





ties, for wide uses in electrical equipment. 








ee ai i ie ‘rs, wall thicknesses and . 

Available in diameters, wa s Possess outstanding advan- 
tics lengths desired. ; 
the tages for quality performance 
1er- They are accepted as the standard in the Radio ot ten. cet 
ight and Television Industries. : 
er- 
“ For the best . . . “Call Cleveland.” Samples on request. 
oa 

* 
lit Trade Marks 
the 
"’ ? Ye CLEVELAND CONTAINERG 
> is Ask about the many advan- 6201 BARBERTON AVE. CLEVELAND 2, OHIO "| 
) as tages of these spirally wound, PLANTS AND SALES OFFICES ot Plymouth, Wise, Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N.J. 
0 . ‘ ABRASIVE DIVISION at Cleveland, Ohio 
“1g. paper base phenolic tubes in CANADIAN PLANT: The Cleveland Container, Canada, Lid., Prescott, Ontario 
the various types for special pur- 
To oses REPRESENTATIVES 
ld Pp salina NEW YORK AREA _ R. T. MURRAY, 614 CENTRAL AVE.,, EAST ORANGE, N. J. 

u NEW ENGLAND R. S. PETTIGREW & CO. 968 FARMINGTON AVE. 
yut, WEST HARTFORD, CONN. 
the CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
1 is 
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BRAININ 


ELECTRICAL 


HULA 


PRECISION SERVICE... 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


THERMOSTATIC BIMETAL 
PRECIOUS. METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


STAINLESS STEEL 


LARGE IN © 


THREE WAY-Two Position-Normally Closed-Normally Open-Directional Flow 
TWO WAY-Normally Closed TWO WAY-Normally Open 


Skinner Solenoid Valves are extremely compact yet have 
unusual capacity—a great asset to designers looking for 
positive, accurate, long-lived controls for liquid and gas- 
eous media. Available in standard pressure range of 5 
to 250 p.s.i. and special from 5 to 850 p.s.i. Impregnated 
coils withstand moisture. Soft insert seats prevent leak- 
age. Spring loaded for positive action. Usable in any 
position. Power consumption of 10 watts max. Pipe con- 

nections available to your specifications. 


Write for Bulletin No. 491 


SMcuwevrEvectRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 


not allowed to seat properly, any a-c solenoid will de- 
velop more heat and give shorter electrical life. 

Shading coils are incorporated in most a-c solenoids to 
provide an auxiliary flux when the main flux is passing 
through zero at intervals of twice the a-c frequency, 
This feature compensates for the tendency of the plunger 
to fall away from the stop twice each cycle and elimi- 
nates hum or rattle. However, the shading coil is effec- 
tive only when the plunger is firmly seated. To demon- 
strate this, when an attempt is made to pull the plunger 
away from its stop when the coil is energized, a loud 
noise or howl will result. The same noisy condition 
exists when a solenoid has barely sufficient holding 
power for a particular load. 

Life of solenoids, as with most electrical devices, is 
reduced if the coil temperature rises excessively. In 
addition, the increase in electrical resistance and the re- 
sultant decrease in current has the effect of reducing the 
force. Pull exerted on the plunger is proportional to 
the ampere-turns, or 

F=kNI 
where F is the force; \’, the number of turns in the coil: 
/, the current; and k, a constant. Therefore force is re- 
duced in direct proportion to the decrease in current. 
Itfect is more marked in d-c solenoids since the reac- 


Fig. 9—Where coil is to remain energized for holding 
purposes but a heavy force is needed to perform the 
work operation, dual windings are used with a switch 
actuated at the end of the work stroke cutting in addi- 
tional turns to reduce current. Pull of this Cannon 24- 
volt d-c solenoid is 6 lb at start of %4-in. stroke, 10 lb 
seated; inrush current is 3.80 amp; holding current, 0.42 
amp. An a-c solenoid with a switch is shown at B in Fig 3. 


tance which is the prime current limiting factor in an 
a-c solenoid is not affected by a change in temperature. 
However, an a-c solenoid may operate satisfactorily in 
an application when cool, but fail to exert enough force 
after a period of operation when it attains its maximum 
temperature ; after cooling, the solenoid may again per- 
form satisfactorily. 

Heating of the coil and iron is an important problem. 
Solenoids have higher ratings on intermittent duty than 
on continuous duty. Perhaps a good definition of an 
intermittent-duty type is one in which the coil is loaded 
sufficiently to cause burn-out if continuously energized. 
Ratings for either continuous or intermittent assume 
that the plunger is firmly seated with minimum air gap. 
Even the continuous-duty type may be expected to burn 
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Now you can depend upon MITCHELL-RAND to supply your 
electrical tape requirements for all insulating, tieing and identify- 
ing uses . . . and be confident that with MITCHELL-RAND service 
and PERMACEL TAPES, your electrical equipment and apparatus 
will have positive insulation and absolute protection. 


PERMACEL ELECTRICAL TAPES have great dielectric and ten- 
sile strength, great tear-resistance, maximum adhesive firmness, 
excellent varnish penetration, etc. .. . their backings and adhesives 
minimize abrasion and electrolytic corrosion . . . resist oil, water 
and acids . . . provide elasticity . . . stick at a touch and hold 
everlastingly. 


PERMACEL TAPES have what it takes to insulate, protect, tie 


and identify . . . and often at lower cost! 


It will pay you to test PERMACEL ELECTRICAL TAPES . . . write today on your 
letterhead and MITCHELL-RAND will submit samples and descriptive data. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARN 
AND TWINES «+ CABLE FILLING AND POTHEAD COMPOUN 
POUNDS «+ FIBERGLAS SATURATED SLEEVING += ASBESTO 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGL 
SLEEVINGS » IMPREGNATED VARNISH TUBING «+ INSULAT 
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ARE YOU dead sure that the springs you 
are now using are the most practical and 
economical for the job required? With 
other necessary check-ups, why not double- 
check your springs now for quality, econ- 
omy and job-performance? 


Lewis Spring Engineers welcome the 
opportunity to discuss your spring require- 
ments and take pride in recommending 
springs that will save you money—springs 
that our experience proves are the most 
practical for the use. 


You may be surprised at the savings you 
can make on springs to help reduce your 
unit production costs. Now, without obliga- 
tion, have a Lewis Spring Engineer give 
your products a spring check-up. Call or 
write us today. 


LEWIS SPRING & MFG. CO. 


2646 W. NORTH AVE., CHICAGO 47, ILL. 
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PRECISION 






THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 























out if the plunger has been removed or is not seated. 

When the solenoid manufacturer asks for the duty 
cycle for an intermittent-duty type in number of strokes 
per minute and percentage of time the coil is energized, 
operating time is presumed to be only a small or negli- 
gible portion of the “off” time. When the operating 
time is considerable, the manufacturer therefore should 
be advised. Such is the case when a solenoid is used 
with a damping dash-pot where the plunger may take 
a second or more to complete its travel after the coil is 
energized. This is severe duty because of the heating 
effect of the high current at the beginning of the stroke. 

Where damping is not appreciable and the operating 
time is practically instantaneous, it is the cooling time 
between operations which determines the size of the 
frame and the coil characteristics. When operations are 
infrequent a small solenoid may be used to exert a rela- 

















Valve — 
operating 
























Fixed point 


Fig. 10—Multiplying lever used in this solenoid valve 
converts a long plunger stroke to a short stroke of higher 
force to operate valve stem. 






tively large force by extreme overloading of the coil, if 
the coil is de-energized the instant the work stroke is 
completed. 

In cases where a heavy force is needed to perform the 
work and it is also necessary for the coil to remain 
energized for “holding” purposes, a solenoid may be 
obtained equipped with a switch actuated at the end of 
the work stroke of the plunger, as shown in Fig. 9. 
This switch cuts in many more turns of the coil and 
thereby reduces the holding current to a safe value. A 
solenoid so equipped combines the characteristics of 
intermittent- and continuous-duty types. D-c solenoids 
of this type usually incorporate a capacitor across the 
contacts of the switch in order to quench the arc inherent 
in interrupting a highly inductive circuit. Even though 
the circuit is not completely broken, the change in cur- 
rent is high enough to produce destructive arcing. 

When small size is important and overheating is a 
problem, glass-fiber insulated coils may be used. The 
glass insulation permits operation of the coil at a higher 
temperature, but at the present time this type of insula- 
tion adds considerably to the cost. 

Substantial savings in the cost of solenoids may often 
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ON AN ELECTRIC MOTOR 


Want to hear about an operation . . . 
that may show you how to make 

a better product and a better profit? 

’ It seems a certain electric motor 
i ) manufacturer got to wondering about the 
. vestigial clutter of parts usually 
sprovided for the lubrication of bearings. 
, He found the answer at Fafnir. 
Ps the Fafnir Plya-Seal Ball Bearing which 
has everything it needs for years of smooth 
operation locked up inside it. The rest was easy ... 
designing a one-piece end bell that could be 
economically and accurately machined. The new motor 
cost less to make, less to maintain. 

Maybe the answer to a bearing problem of yours 

is also waiting for you at Fafnir. 

Could be, because Fafnir’s experience is 

not limited to just one or two industries but is 


industry-wide. The Fafnir Bearing Company, 


New Britain, Conn. 


FAFNIR WIDE TYPE PLYA-SEAL BALL 
BEARING. Capacity for years-ahead 
lubrication. Space for breathing and 
grease expansion. Large area for 
housing contact, good shaft shoulders 
and face. Contact seals reinforced 
both sides with steel. 





FAFNIR STANDARD WIDTH PLYA- 
SEAL BALL BEARING. Dust-excluding, 
grease-retaining contact seals com- 
posed of synthetic rubber impreg- 
nated fabric washer with split retain- 
ing ring of spring steel. Requires no 
separate grease chamber, filler or 
drain plugs. 
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INSULATION SERVICE 





To: 


manufacturers 
of armatures, 
transformers, 
and other wound 
electrical units. 





Acme offers you the same insulating varnishes that we have 
used for years in Acme coil windings. These varnishes are 
the result of careful research and actual application by 
Acme engineers and will assure you of highest quality 
insulation. 


ACME 
INSULATING VARNISHES 


THERMOSETTING VARNISHES 


Outstanding advantages: Flexible baking schedules — low 
viscosity and high solids content —low drip coefficient — 
thorough impregnation with material reduction of voids and 
rapid deep-drying—high dielectric (over 1800 v. per mil)— 
excellent chemical and insulation resistance—unusual bonding 
strength. 


OXIDIZING BAKING VARNISHES 


Another Acme specialty. Available in clear or black. Make 
flexible, moisture-resistant, outside films of fine insulating 
quality under elevated temperatures. A permanent impreg- 
nant for shallow-wound coils. A good outside dip for field 
and controller coils, transformer windings, etc. 


AIR DRYING VARNISHES 


Supplied in clear or black. Coil dipping, masking, and ad- 
hesive lacquers, spirit varnishes. Some Acme _ air-drying 
varnishes when baked will cure in 30 to 60 minutes and 
provide good protection against corrosives, oils, water, and 
chemicals. 


Acme also offers a complete line of Molding, Im- 
pregnating, and Potting Compounds. Practically 
100% solids, thermosetting materials designed to 
eliminate voids, resist moisture and heat and to 
eliminate internal corona. Molding, impregnating, or 
potting can be accomplished in one operation. 


Send for the Acme Catalog 
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COILS 












be realized by employing a smaller solenoid combined 
with mechanical levers. Simple and compound levers 
are used extensively in such applications. Not so com- 
mon but worthy of consideration is a multiplying lever 
that gives a high ratio in a small space, such as shown 


in. the solenoid-operated valve in Fig. 10.* Although 
excellent use can be made of levers, play in the system 
can lead to noisy operation particularly where a-c sole- 
noids are involved. 

Most solenoids are equipped with brass or bronze 
guides to reduce friction and galling; additional pre- 
cautions should be taken to prevent friction and wear 
where possible. The plunger should be arranged to 
pull or push in a straight line in the direction of its 
travel, and to center itself freely in its guides. If the 
direction of pull or push changes during the work stroke, 
a small version of a cross-head slide should be used. 

At only a slight extra cost units can be supplied with 
specially impregnated coils which will be impervious to 
moderate amounts of moisture and oil. Otherwise stand- 
ard units should be protected from oil and water spray, 
and should not be used in atmospheres where the humid- 
ity is exceptionally high. 

Standard solenoids are frequently equipped with in- 
sulated leads having standard stranding which will with- 
stand only moderate amount of vibration and handling, 
Extra-flexible wire should be requested if leads are sub- 
ject to considerable vibration or unusual handling and 
bending during assembly. Convenient length for each 
lead should also be specified to avoid extra cutting and 
stripping operations in production. Screw terminals 
mounted on the coils can usually be provided at a slight 
extra cost. It is often desirable to have one screw ter- 
minal and one flexible lead for convenience in wiring 
and assembly. OOO 


* See “Electrically Operated Valves,” by Frank E. Reeves, ELectricat 
MANUFACTURING, June 1949, p 88. 





MINIATURIZATION 
Crux of Contemporary Product Design 
(Continued from page 91) 





ments as well as power supply units has centered largely 
around the use of modified nickel irons of high induction 
and permeability and the use of silicone insulations. 
Magnetically oriented nickel alloy sheet has also found 
some usage in this field. This material with its square 
hysteresis characteristics in addition to other excellent 
magnetic properties has enabled the construction of com- 
pact end instruments and magnetic amplifiers. The con- 
trol efficiencies and low maintenance of the latter are 
well known and have attracted considerable attention in 
the design of miniaturized equipment of reduced com- 
plexity. 

Even a brief listing of other aids to miniaturizing 
being contributed by the materials engineer should in- 
clude: (1) low-loss steatites; (2) high-strength porce- 
lains; (3) high-dielectric-strength elastomers; (4) low- 
loss plastics ; (5) high-temperature insulations ; and (6) 
improved coatings, sealants and impregnants. 

Special Processes and Constructions. The use of the 
printed circuit gained impetus from the proximity fuze, 
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YOU'LL LIKE THESE 
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They Help You Solve Your Problems! 


High starting torque; high operating 
speed; adaptability to speed control—to 
these inherent characteristics of series 
motors Robbins & Myers has added 
many performance advantages. New, com- 
pletely redesigned R & M universal 
motors, from 1/100to 1/30 horsepower, 
are ready now for powering your small 
equipment. 
BETTER, INSIDE AND OUT 

From their dynamically balanced arma- 
tures to their rigid, welded-steel shells, 


nothing has been slighted. Commuta- 
tion, brushes, bearings, insulation, and 
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ventilation all represent true progress— 
progress backed by the competence born 
of long, successful experience. 


STANDARD TYPES—AND SPECIALS,” TOO 


In the four frame sizes, there’s the right 
motor for every need—sleeve or ball- 
bearing; fixed rotation or reversible; 
open or totally enclosed; standard or 
special ratings ... and a welcome variety 
of housing types and ena-heads. 


YOURS FOR THE ASKING 


We'll be glad to send you literature on 
these new motors. And, if you would 
like to have R & M sit in on a discussion 
of powering improvements—that’s yours 
for the asking, too. Address Robbins & 
Myers, Inc., Motor Div., Dept. C-60, 
Springfield 99, Ohio. 


STANDARD PAD BASE 


STANDARD LOW BASE 


(Also “Medium” and “High” Types) 








HUB MOUNTING 
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FACE MOUNTING 
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FLANGE MOUNTING 


















“THE PROOF... 
of the Pudding” 











































YES... 


The proof lies in the satisfaction of 
the ultimate user . ..... . 













We are specialists in coil winding. For 32 years 
Coto-Coil has supplied leading manufacturers with 
coils for many uses. To meet temperature ex- 
tremes ... humidity . . . vibration .. . shock. Pre- 
cision windings for delicate controls. 


We have the engineering ability, a modern plant, 
latest equipment and skilled personnel to produce 
coils that are “right” . . . to assure delivery and 
to satisfy as to price. 


Send Us Your Specifications 
And We Shall Be Glad to Quote 


BOBBINS 
ACETATE INTERLEAVE (Coalesced) 
PAPER INTERLEAVE 
COTTON INTERLEAVE 
TAPED FORM WOUND 
UNIVERSAL SINGLE or 
MULTI-PIE CROSS WOUND 












































COTO-COIL CO. 





Coit SPEEA LIS TS SINCE 1917 
65 PAVILION AVE. 
PROVIDENCE 5, RIL 




































being inspired by the impressive mass production re- 
quirements of this device. Of the many facets of minia- 
turization, printed circuits have perhaps shown the 
largest growth. The various processes which are col- 





Fig. 7—Four capacitors (each of 
the same value—1500 mmf) scaled 
down by application of miniaturiza- 
ation. Smallest unit is a metallized 
titanate ceramic. 


— ess os 


= 


Fig. 8—Specimens illustrating some miniaturization tech- 
niques; (a) connective “wiring” as sprayed directly from 
molten metal; (b) circuit-printing plates of plaster; (c) 
bifilar r-f transformer; (d) copper-foil circuit sealed to 
plastics laminate; (e) investment-cast spraying mask and 
wax model from which it was made; (f) silk-screened 
resistor; (g) prefabricated distribution buses made of 
insulated metal foil. 


lectively known as the “printed circuit” have been well 
reported in previous issues of ELECTRICAL MANUFAC- 
TURING. (10) 

It remains only to point out how these “processes of 
convenient, easy assembly and disassembly’—as_ the 
Patent Office calls them—fit into miniaturization. The 
Patent Office description makes clear that printed cit- 
cuits methods are used to make manufacturing easy and 
that printed circuit structures provide for the ease of 
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Varslot is made from 100 percent 
rag paper combined with "'Vartex" 
black bias varnished cambric. 
This product is characterized 
by its unusual flexibility, 
toughness, and high 


dielectric strength. 


SPS a 


ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 


Other Vartex Products 


Varnished Cambric Cloth Varnished Fiberglas 
Pl ee eee) ee re 
Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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HAVE USED THE STAMP OF APPROVAL 
ON SPECIFICATIONS FOR 




































TRANSFORMERS 


* Many of our original customers of 30 years 
ago still specify STANDARD Control 
Transformers for their electrical equipment, 
because Standard Transformers are com- 
pactly and accurately built with sound basic 
construction to fit specific requirements. Con- 
sult your nearby representative today, or 
write to us direct for literature and specific 
information. 















































































Type MC single-phase, 
compound-filled, dry 
type transformer, 500 
VA, 440/220 to 110/ 
220 volts. 





Shell type transformer 
rated 1000 VA, 440 to 
110 volts. 





















































Type MD single-phase, Type MC air-cooled trans- 
air-cooled transformer, former, 250 VA, 230/460 to 
3 KVA, 115 to 3 volts. . 32 volts. 
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servicing in the disassembly feature of modular design, 


In addition, most types of printed circuit lead directly 
to size reduction because their concomitant precise ori- 
entation and location of components eliminates the waste 
space of haphazard wiring and brings about a condensa- 
tion based on logical arrangement. Examples of these 
special miniaturizing processes are shown in Fig. 8. 


Theory and Principles Summarized 


Not very much of the practice of miniaturization has 
yet been reduced to principles which lend themselves to 
codification, but a summary of the foregoing with some 
supplementing will serve to at least outline the present 
state of the theory. 


Miniaturization may be said to rely on: 


l. 
2. 
3. 
4 


6. 
7. 


Unit assembly modules 
Subassemblies of oriented circuit elements 
Premium components 


Improved material (both electrical and mechan- 


ical ) 

Simplification and refinement of circuits 
Substitution of specialized components 
Processes suitable for mass production 


From these we may infer that the objectives of minia- 
turizing are: 


1. 


& W ho 


mn 


The 


Reduction of maintenance 
nents > plug-in assemblies ) 
Reduction in 
Reduction in 
Reduction in 
circuits ) 
Reduction in 
testing) (1/7) 
Reduction in fragility (ruggedizing ; 
ing ) 

Reduction in complexity 


size } 


Miniaturization 
weight § 


testing (for example, 


(long-life compo- 


manufacturing assembly (printed 
automatic 


tropicaliz- 


Reduction of equivalent stocks (standardization) 


nature of these factors has led the British elec- 


tronic industry to seek a more embracing title and we 
find there that “Minimizing of Electronic Equipment” 


is perhaps more in vogue than the title applied to this 
OO 


article. 
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NEW MANUALLY-OPERATED “STICK” WINDER GETS “ELECTRICAL 


MANUFACTURING” DESIGN AWARD - UNIVERSAL NO. 108 


A fully automatic coil winding 
machine pays its way only when 
the runs are long enough to justify 
the expense of the set-up time re- 
quired. 

Since many coil lot sizes are 
small, only a portion of the market 
requirements can be filled eco- 
nomically by the use of automatic 
machinery. 

This situation, together with the 
obsolete condition of many of the 
manually-operated winders in the 
electrical and electronic parts in- 
dustries created the necessity for 
developing a manually-operated 
winder of modern design to sup- 
plement the automatic type. 


No. 108 COIL WINDER 


The No. 108 Coil Winder was 
developed by the Universal Wind- 
ing Company to meet the demand 
for a modern manually-operated 
machine to wind paper-insulated 
coils in multiple or “stick” form. 

Its design received an Honor- 
able Mention Award in the 11th 
Annual Product Design competi- 
tion sponsored by “Electrical Man- 
ufacturing.” 
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The objective of Universal en- 
gineers was to produce an inte- 


grated unit, clean and functional, 
with labor-saving features which 
would warrant replacement of 
present equipment, and with a sell- 
ing price low enough to be attrac- 
tive to the predominantly “job 
shop” type of market characteris- 
tic of the ever-changing electrical 
and electronic parts industries. 





No. 108 Coil Winder. 


After extensive field surveys 
and an analysis both of suggestions 
made by electrical engineers, su- 
perintendents and operators, and 
of their criticisms of existing ma- 
chinery, our engineers determined 
upon the basic principles for the 
108 Coil Winder that are incorpo- 
rated in the following outstanding 
features. 


Quick Set-Up All machine 
functions are built around the idea 
that quick set-up and finger-tip 
control are the best means of cre- 
ating savings in the use of skilled 
labor during machine set-up. 


Flexibility The machine can 
be adjusted quickly to accommo- 
date changing requirements of 
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Note convenience of controls. 


wire size, coil length and diameter. 


Accessibility Operations in- 
volved in preparing and finishing 
coils vary from job to job, but 
access to the coil stick is complete- 
ly unhampered and all coils are 
readily processed. Accessibility 
features are also provided for ease 
of maintenance and adjustment. 


Simplicity Since operators of 
this type of machine are usually 
women and may be disturbed by 
any complexity of controls and ad- 
justments, the simple external ap- 
pearance of this machine promotes 
confidence. 


Cost Compared with an auto- 
matic machine winding the same 
type of coils, the cost of this ma- 
chine is very modest, considering 
its efficiency and the high quality 
of its construction. 


Bed _ The bed is a single cast- 
ing, extending the full length of 
the machine, and is of aluminum 
to cut down weight. The support- 
ing columns are made of single 
steel sheets, formed and welded 
and are braced at the bottom by 
steel straps which serve as feet. 
The left-hand one houses the mo- 
tor and drive mechanism and the 
right-hand one is a cupboard for 
the operator’s personal belong- 
ings. 

For free literature on design 
features, write for “Getting the 
Most from Coil Winding No. 14.” 
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P. O. Box 1605 Providence 1, R. I. 


FOR WINDING COILS 
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PHALO MULTICONDUCTOR 
INTERCOMMUNICATION CABLE 
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Silicone Rubber Emerges 


as a Dielectric Material 
(Continued from page 103) 












PHALO HEAVY DUTY CORD 
SET AND MOLDED PLUG 





materially affect the power factor, dielectric constant or 
dielectric strength. For example, a 5-mm length of 
silicone-rubber-insulated ignition cable has been soaking 
in tap water, at room temperature for over 15 months 
without appreciable decrease in insulation resistance or 
change in capacitance or dissipation factor. A silicone- 
rubber-filled and insulated coil maintained an insula- 
tion resistance of more than 10" ohms after 90 days 
immersion in tap water at room temperature. Measure- 
ments were made between the copper winding and the 
water using a 500-volt d-c megohm bridge. Other test 
pieces have maintained insulation resistance values of 


y Y) more than 10"! ohms after 4 months immersion in satu- 
43 


*, / rated salt water. 
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For complete “PHALO FAMILY STORY” 
Ask for the NEW 22 Page illustrated PHALO catalog 


Owing to its hydrophobic nature, most silicone rub- 
Yj | bers retain high surface resistivity under moisture-con- 
. Vf densing conditions. For example, after 2 months ex- 
ee y bf) °.° ~ . _° . 

\(\( \ i MI) YY yp posure to such conditions at 40 C, strips of Silastic 181 
\\ YW f maintained surface resistance values of more than 10” 

‘ Commercial & Foster Sts. . . 
megohms. Measurements were made without removing 

Worcester 8, Mass. ‘ as : : 
the samples from the humidity chamber. Dielectric 
properties under high humidity conditions, however, 
| vary among the several commercial grades of silicone 
| rubbers and the proper stock should be selected to meet 

















Manufacturers of Insulated Wire, Cables, Cord Sets. 
and Thermoplastic Tubing 
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CABLE ENCASING PRESSES 


@ featuring the first major improvements in over 20 years 
@ 30% faster extrusion rates than heretofore available 
e@ selected by leading plants for their newest installations 


Cable encasing presses remained basically unchanged for 
years...until Lake Erie backed by its many years of experi- 
ence in the manufacture of extrusion presses stepped into 
the picture and developed these outstanding units. Leading 
plants were quick to take advantage of their superior speed, 
efficiency, dependability and ease of operation. You will want 
to know all about these presses if you manufacture cable... 
and our engineers will be glad to tell you all about them. 
No obligation. Write or call us for details. 
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LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 


HYDRAULIC PRESSES AND SPECIAL MACHINERY 
General Offices and Plant: 
878 Woodward Avenue Buffalo 17, New York 


DISTRICT OFFICES IN NEW YORK, CHICAGO and DETROIT 
Representatives in Other Principal Cities in the United States and Foreign Countries 


ENGIN EERING CO ai 7 Manufactured in Canada by: Canada Iron Foundries Limited . 


var P Leading manufacturer of hydraulic presses—all sizes and types 
3} 8 7 a: LO N Y 5 6 fo Metal Working...Plastic Molding... Forging...Metal Extru- 
sion...Processing...Rubber Vulcanizing...Stereotype Molding 

UKE eRiee Plywood... Wallboard...Special Purpose. 
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er All Steel adjustable motor slide 
bases are manufactured to fit NEMA standard 
motor frame sizes 203 to 505. Other sizes can be 
made to specification. 

No additional machining or assembling is neces- 
sary. Each Overly-Hautz motor base is shipped 
ready for installation including cadmium plated 
_bolts for mounting motor. 


specific use requirements. A related property is resist- 
ance to icing. Ice forms more slowly and clings less 
tenaciously to a silicone rubber surface. 

Silicone rubber also shows remarkable resistance to 
corona as indicated by performance under very severe 
test conditions. In: conducting these tests, a 7-mm 
length of ignition cable is wrapped tightly around a 
glass rod having approximately the same diameter as 
the insulated wire. A copper screen is wrapped around 
the coil and 14,000 volts are applied continuously be- 


ORGANIC RUBBER ORGANIC RUBBER 
Tus AUTOMOTIVE IGNITION CaB\E) (Tew AIRCRAFT IGNITION GABLE) 
FAILED: 3 MINUTES FAILED: 30 MINUTES 


SILASTIC 250 SILASTIC 250 
(Tum (GNITION CABLE Swe (GNITION CABLET> 
NO DETERIORATION AFTER 1200 HOURS TEST JG 


Fig. 7—Relative corona resistance of silicone rubber and 
organic rubber. 


tween the conductor and the screen. Fig. 7 shows a test 
jig together with two commercial organic rubber in- 
sulated cables and a Silastic 250 insulated cable after 
testing. The organic rubber cables failed in 3 to 30 
min while the Silastic 250 cable has operated 500 hr 
without evidence of any deterioration. A similar sample 
of Silastic 250 shows no sign of deterioration after 1600 
hr. , 
Summary 


Data have been given to indicate that silicone rubber 
possesses most of the properties of an ideal dielectric. 
These include good insulating properties; exceptional 
stability to heat, cold, moisture, oxidation and corona; 
good resistance to a variety of oils and chemicals; resili- 
ence, shock and abrasion resistance, and resistance to 
both mechanical and electrical fatigue. All of these prop- 
erties, chemical, physical and dielectric, are maintained 
under the most severe operating conditions. 

Present production equipment can be used in extrud- 
ing silicone rubber over wire and cable or in molding 
silicone rubber parts to replace organic rubbers and 
plastics. Because silicone rubber in its physical and 
chemical structure is so unlike conventional resinous 
or fluid insulating materials, new fabrication techniques 
must be developed before it can be used efficiently in 
production runs of rotating equipment and transformers. 
But the need for special fabrication care is balanced by 
the fact that silicone rubber is available in a wide range 
of consistencies and in a variety of formulations each 
having a somewhat different combination of mechanical 
and dielectric properties. Furthermore, special formula- 
tions can be developed to meet specific use requirements. 

A recent announcement which greatly extends the 
usefulness of silicone rubber is the development of 
Silastic Tape, Type R. This semivulcanized, fibrous 
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Pressure-C 
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H™s THE MOTOR that’s 4-point 

protected against high mainte- 
nance costs; designed with generous 
safety factor in every part. . . to give 
your product dependable, low-cost pow- 
er for years to come! 


CHOOSE FROM WIDE RANGE 
C and D flanges and P bases in sizes 
from 14 to 150 hp in all NEMA rat- 
ings are available. Furnished with or 
without matching controls. 


ALLIS-CHALMERS@> 


int Motor Protection 


NATION-WIDE SERVICE 

More than 80 Allis-Chalmers Certified 
Service Shops are located in all major 
industrial areas. Your customers get 
fast, factory approved service, vo matter 
where they are located. 

For engineering information on the 
Allis-Chalmers Designer's motor line, 


check coupon at right. A-3090 








Please send me: 


(1 Flange Mofor 
Specification Sheet 
5187234 


(0 Handy Guide for 
Electric Motors Bul- 
letin 51B6052 

( General Purpose 
Motor Controls Bul- 
letin 1487132 


A-3090 


ALLIS-CHALMERS, 937A SO. 70 ST. 
MILWAUKEE, WIS. 
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SOLD AND APPLIED BY AUTHORIZED DEALERS, AND DISTRICT OFFICES THROUGHOUT U. S., SERVICED BY CERTIFIED A-C SERVICE SHOPS 
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STEEL 


Every Kind 
Quick Delivery 


NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, M. & sheared, 
inland 4-Way Floor Piate 


SHEETS—hot & cold rolled, 
many types & coatings 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, Son Francisco 


TUBING—seamless & welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 

REINFORCING bars & access. 

BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


HOW TO AVOID 
PRODUCT FAILURE 


The failure of a soldered joint 
can mean failure of your prod- 
uct... costly repairs... customer 
dissatisfaction. 


It pays to buy the best solder to insure satisfac- 
tory soldering work in your operations . . . and 


that’s FEDERATED SOLDER! 

Federated Rosin Core and Solid Wire solders are 
made to rigid specifications .. . alloyed scientifi- 
cally under the control of skilled metallurgists. 
Listed by Underwriters’ Laborato- 
ries, Inc. For prompt attention 






on orders or service call or 
write any of Federated’s 25 
sales offices across the nation. 


e e e 
Sedna Witals Dion 
AMERICAN SMELTING AND REFINING COMPANY 
120 Broadway, New York 5, N.Y. 


caleba, 
8 the 

le dcteoal 
““ @ 


204 














glass reinforced, pressure sensitive tape may be used 
instead of conventional organic tapes as an insulation 
for coils and cables. In some applications it may be used 
as a mica substitute. A short oven cure bonds the layers 
of tape to form a homogeneous, waterproof, dielectric 
jacket. 

Silicone rubber can also be vulcanized and cured in a 
relatively short period of time. A void-free insulating 
structure can be readily obtained with silicone rubber if 
it is vulcanized and cured according to commercially 
recognized procedures. It is, therefore, quite possible 
that the development of new production methods, short- 
er processing cycles, and savings in copper and iron 
components in the end product will more than offset 
the relatively higher insulating material cost. OOO 
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Look to Silicone Rubber for New Design Possibilities, Staff 
Report, May 1947, p. 98. An evaluation of the prgperties 
of silicone rubber materials, and an examination of applica- 
tion possibilities. Emphasis is on mechanical components, 
such as bushings and seals. 

New Directions in Electrical Insulation Research, Nov. 1947, 
p. 79; Research Progress in Dielectric Materials, Dec. 1948, 
p. 112; and Research Developments in Dielectric Materi 
Jan. 1950, p. 80. These three staff reports of the Annu 
Meeting of Conference on Electrical Insulation provide a 
close-up view of the latest developments in dielectric mate- 
rials with considerable emphasis on the silicones in the 
two reports and on fluorocarbons in the third for applications 
over a wide temperature range. Corona problems come to 
the fore in the latest report. 

Silicone Rubber Compound for Wire Insulation, May 1950, p. 
134. A “new product” description of a recently announced 
compound. Electrical properties are tabulated. 





Saturable Reactors 
Regulate X-ray Tube Output 


(Continued from page 95) 





selector dial to the necessary combinations as explained 
previously. The indexing solution is obtained on the 
calibration turret from an insulated brush plate whose 
12 brushes commutate on a monel metal plate secured 
to the sample disk. This plate contains an insulated 
milled slot located on the same radius as the brushes and 
fixed in angular position with respect to the sample 
slots. The arrival of this insulated island under the 
energized brush opens the solenoid circuit allowing the 
indexing solenoid to fall into place and opening one of 
the parallel switches in the motor circuit. In the insu- 
lated island of the “standard” turret disk is a shorting 
bar whose inner end indexes with the radius of the 12 
brushes connected to the switching network. The outer 
end of this bar engages a longer brush radius fitted with 
an additional 12 brushes whose conductors are con- 
nected with the calibration turret. Thus, the respective 
disks of the standard turret must index before informa- 
tion is transmitted to the calibration turret. To accom- 
plish removal of the calibration sample, the calibration 
turret is disconnected from the standard and: the zero 
conductors are energized directly from the calibration 
selector switch mounted on the operator’s control cabi- 
net shown in the illustration on page 93. 

The complete sample system which is mounted in a 
heavy, fabricated, waterproof housing may be quickly 
replaced. The X-ray apertures are fitted with nozzles 
and connected to a source of low-pressure air for con- 
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| FLASH! SOMETHING NEW IN PHENOLICS! 








@ The new BAKELITE C-22 general purpose phenolic molding 
materials, just announced, cure 15 to 45 per cent faster than the 
phenolics previously rated as fast curing! 


Three materials are currently available: BM-18750 black, 
BM-18751 black, and BM-18752 brown. All are truly general- 
purpose molding materials, suitable for compression and plunger 
molding in positive or semi-positive molds. They produce high- 
gloss moldings with excellent mold release. Their flow range at 
700 psi, 150 deg. C, is 50 to 140. 


Because of their exceptionally fast speed of cure, these materials 
provide a number of important economic advantages, such as in- 
creased molded piece output, reduced total cycle time, reduced 
mold costs, or reduction in the number of cavities. 


Be sure to obtain a copy of the illustrated pamphlet which de- 
scribes these new materials in detail, and provides tentative test 
data on properties. This pamphlet includes, also, a report on twelve 
test moldings showing the percentages of production gains with 
the C-22 materials as contrasted with standard general-purpose 
phenolics. 


You may obtain your copy of this pamphlet by addressing De- 
partment AG-20. 


TRADE-MARK 





Bekolite 


BAKELITE DIVISION, Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, N. Y. 





JUNE 1950 205 








BOLTS - NUTS 
RIVETS and SCREWS... 


... have greater holding power! 


e Accuracy of product finish... uni- 
formity of product quality have 
maintained Clark Leadership for 97 
years. 


WW WD 


For Greater Security... Fasten Fast 
with CLARK Fasteners. 


GAN Us) 


MILLDALE, CONN. 


“ay TIME-SET CANT 
BE DISTURBED BY 
VOLTAGE i" 
UPS and DOWNS! 





AGASTAT TIME DELAY RELAY 


Readily adjustable . . . flexible . . . instantaneously 
recycling ... small, compact and easily mounted. 


Literature and information without obligation. 


lo mm ia 
MAORI 


MARINE AGASTAT 
LicnTInG Teme OeLay 
sQuirment aeuar 


LIOHTING 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 NEWARK AVENUE ¢ ELIZABETH 3, N. J. 
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tinuous cleaning of the surfaces transparent to radiation, 
Access plates are provided to facilitate service. 

At the lighter gages, notably those in the tin stock 
range, steel is rolled to a prime thickness of four sig. 
nificant figures. It would be impractical to provide sam- 
ples to enable a standard selection to a significant ten 
thousandth place. The problem of the ten-thousandth 
sample was first solved with the use of a high-voltage 
triode inserted in series with one X-ray tube at the low 
voltage end of the high-tension transformer. A high 
inverse-voltage diode was placed in reverse shunt with 
the triode (cathode connected to triode plate) to carry 
current for the other X-ray tube during the second half 
cycle. By varying the triode grid bias the X-ray tube 
voltage could be controlled in minute steps thus accom. 
plishing the output change required to artificially create 
the fourth place sample. This system utilized expensive 
components and was complicated by an additional cir- 
cuit for maintaining constant impedance to capacity cur- 
rents, and was rejected for these reasons. 

Another method was then developed in which these 
nine steps between each one-thousandth are artifically 
created by altering the intensity of one X-ray beam the 
same amount as a resulting intensity change due toa 
given small thickness change. The intensity gradations 
are obtained by changing the X-ray tube anode voltage, 
The magnitude of these changes required at the various 
thicknesses was calculated and verified experimentally, 
and a selector network designed to supply the grid ofa 
single-ended power amplifier in the “artificial ten-thou- 
sandths” circuit, Fig. 3. Output of this tube is coupled 
through suitable insulation to one high-tension anode 
lead in the X-ray generator. The polarity is such as to 
add voltage to the work tube and thus make the sheet 
appear thinner to the gaging circuits. An additional 
knob on the operator’s control provides the ten-thou- 
sandth selection in the decade system. The sample tur- 
rets plus the “artificial” ten-thousands selection gives 
a complete range of thickness from 0.005 to 0.1199 in. in 
0.0001 in. steps. 

The control presents the unskilled operator with a 
minimum of simple adjustments for setting up the sam- 
ple system, gaging and reject circuits. It houses the 
voltage and sample selection system, calibration and 
zero adjustment, ON-OFF switch, calibration switch 
and off-tolerance limit selectors. The panel controls are 
specially designed to withstand the type of operator 
abuse normal in rolling mill service. 


Indicator Mounted at Eye Level 

Thickness indicator unit contains a zero-center illum 
inated milliammeter with ten divisions on either side of 
zero. Five pilot lights indicate the status of the off 
tolerance circuits and the scale multiplier. The enclosure 
is spot-welded wrap-around construction for economy, 
and is sufficiently tight to prevent the infiltration of 
water and dust. Removable covers are gasketed with 
neoprene. 

To assure ease in service and maintenance for the 
main ccntrol, Fig. 5, the various circuits are wired if 
separate chassis mounted on a hinged frame and inte 
connected with heavy duty, multiple-contact plugs. Alf 
instrument panel chassis provides information as to cif 
cuit operating conditions, and jacks are located in 
important circuits to allow the use of a panel mounted 
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1/32” Wall 1/64” Wall 
(no jacket) (nylon jacket) 


x FLEXIBILITY TEST No evidence of No evidence of 
Vv 1. 60 days at 113°C cracking cracking 
2. 7 days at 136°C No evidence of No evidence of 
cracking cracking 


ma! (Meets low temperature requirement of 
-40°C when tested according to JAN- 
C-76) 


re 


SLOW COMPRESSION TEST 
Actual force in pounds to ground 


FLAME TESTS Self-extinguishing Self-extinguishing 
Horizontal Test no falling particles | no falling particles 


Vertical Test (As described in Under- | Specimens meet Specimens meet 
writers’ Standard for Thermoplastic | requirements sat- requirements sat- 
Wires) isfactorily isfactorily 


VOLTAGE BREAKDOWN TEST No failure No failure 
As received-2000 V/min. 23.9 KV 24.7 KV 
Ave. breakdown KV (1/64” wall) 


After 60 days at 113°C-2000 V/min. | No failure No failure 
Average breakdown KV 21.5 KV 24.0 KV 
(1/64” wall) 


INSULATION RESISTANCE TEST 
12 hrs. in water at 15.6°C 988 megohms 1270 megohms 
Megohms/1000’ 


Data appears as on the approval and test report from Underwriters’ Laboratories, Inc. 


a7 


199 Washington St., Boston 8, Mass. 
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USED FOR— 


the automatic 
measurement of 


TEMPERATURES 
PRESSURES 
FLOW 


HIGH FREQUENCY 
POWER 


75% of O.D. 


_ 


. Specific Resistivities available: 
10—7500 ohm cm’ 


2. Resistance VS Temperature—Resistance 
decreases approximately 3% for each 
degree C. temperature increase. (see 
curve) 











3. Mechanical properties— 
Modulus of Rupture 18000—20000 #/in? 
Compressive Strength 75000 #/in? 
Tensile Strength 8000—10000 #/in? 
. Absorption—iess than 0.1% 
Reproducibility— 
a. Resistance: + 5% 


b. Temperature characteristics: 
+.5° from —60° C to +60° C 


wn > 






Right —Typical Resistance-Temperature 
Choracteristic Stupakoff Negative Tem- 
perature Coefficient Resistor Material. 












—for temperature compensation 
—for voltage regulation 


Made to exacting standards and specifications, Stupakoff 
Negative Temperature Coefficient Resistors are supplied 
complete with terminals in the form of rods, tubes and 
simple shapes, including discs, bars and washers. Sizes 
currently available in rods are .010” to .500” diameter. 
Tubes are from .020” to .500” O.D., with ID. up to 


Characteristics of the resistor material are as follows:. 
















STUPAKOFF CERAMIC & 
MANUFACTURING CO. 














meter for progressive maintenance and quick isolatiog 





of operational difficulties. The mounting of the chassig 
on a hinged frame permits easy access to circuit come 
ponents and wiring behind the units. Chassis may be 
independently replaced by simply removing two of the 
four mounting screws (chassis have open mounting 
slots) and disconnecting the two plugs. The cabinet ig 
made splashproof and dust-tight so that mill-atmosphere 
conditions will not affect it. 

Objectives accomplished in this redesign of an experi: 
mental unit into a practical piece of mill equipment 
were: 


l. 


2 


~-. 


High level of stability and accuracy in performangg 
Dependability through the consistent use of large 





safety factors in loads on components 
3. Simplicity and ease of operation 
4. Sturdiness required for steel mill service 
3 


Protection of components from steel mill at 


mospheres. O00 


Other Articles on Saturable Reactors 


In a continuing program of evaluating and reporting 
on applications and circuits employing saturable reactors 
—or magnetic amplifiers, as they are often called—the 
following feature articles in ELECTRICAL MANUFAC- 
TURING have appeared in recent issues: 

Saturable Reactors Solve Heat Control Problem, Febru- 
ary 1950, p. 100. Two-stage system developed for 
rapid, precise control of power input to fluid re- 
sistance heater. 

Adjustable-Speed Drives—Three Control Systems, July 
1949, p. 82. Comparison of magnetic amplifier with 
multiple-field generator and electronic control for 
closed-loop regulation. 

Adjustable Voltage Drives, June 1949, p. 106. Magnetic 
amplifier control for metallic rectifiers is employed 
in adjustable-speed d-c drives and battery chargers. 

Some Limitations of Electron Tubes, March 1949, p. 88. 
Use of saturable reactor to isolate d-c circuits. 

Saturable Reactor Regulates Rectifier Voltage, March 
1949, p. 114. Output-voltage control system for se- 
lenium rectifier designed for railway telegraph serv- 
ice. Reprinted by Fansteel Metallurgical Corp., 
North Chicago, IIl. 

Contour Controls on a Car Wheel Boring Mill, February 
1949, p. 88. Saturable reactors are key elements in a 
phase-shift control, the heart of this automatic con- 
tour-following system. Reprinted by The Cincinnati 
Planer Co., Cincinnati, O. 

Electrical vs Mechanical Control for Arc Welders, Jan- 
uary 1949, p. 82. Combination of transformer and 
saturable reactor gives higher starting current, de- 
sired wave form, design simplicity and remote con- 
trol from a simple rheostat. Reprinted by Harnisch- 
feger Corporation, Milwaukee, Wis. 


Control Problems Highlighted 
at Machine Tool Forum 
(Continued from page 117) 












trol to a lathe was reviewed by R. C. Montanus, vice 
president, The Springfield Machine Tool Company. 





Four electrical drives were considered in preference 
either mechanical or hydraulic drives. These type 
were: 

(1) A-c brush-shifting variable speed motor. 


(2) Constant d-c potential with rheostat field control. 
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TEAMING UP... to Keep Costs Down 


Ben Faragalli is an assembly man in one of 
RCA Victor’s television manufacturing plants. 
His job is final assembly of RCA Victor TV 
receivers. 


His experience is that RB&W tapping 
screws help him keep up his production and 
turn out quality work. Their surfaces are 
always smooth and clean—so they are easy to 
handle. Their dimensions are always accurate, 
their threads sharp, their heads strong—so 
they speed his work and reduce rejects. 


Ben helps RCA Victor keep assembly cost 
low—which is reflected in lower total manu- 
facturing costs and more profitable business. 


JUNE 1950 





ano 8 eae 


Joseph Luzzi is in charge of RB&W’s carbu- 
rizing —a surface-hardening process which 
produces a deep and uniform case and enables 
men like RCA Victor’s Ben Faragalli, using 
RB&W tapping screws, to do faster work. 


It is one of many processes in which 
RB&W bolts, screws, nuts and rivets receive 
specialized treatment dictated by customers’ 
individual requirements. Breadth of facilities 
is one of the reasons why RB&W tapping 
screws, cap screws, machine bolts, carriage 
bolts, machine screws, nuts, rivets and other 
fasteners are considered “first choice” by so 
many of America’s leading manufacturers. 
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7 ILLINOIS 



















Whatever your requirements 
may be in the way of special 
shapes for insulating porce- 
lains, check first with Illinois. 


Send us your drawing or 
model with specifications 
covering conditions to be 
met, and the quantity in- 
volved. Our laboratory and 
manufacturing facilities 
have always been devoted 
in a large measure to the 
production of high quality 
porcelains for specific uses. 


Illustrated above are capacitor 
porcelains. Slight contour varia- 
tions to meet your requirements 
need not affect the cost. 


Manufacturers also of special shapes 
by the cast porcelain method. 





G3314AA 





ILLINOIS 


ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 
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(3) Complete electronic control with an electronie 

rectifier. 

(4) Variable-voltage motor-generator set with elee. 

tronic field control. 
After considering the mechanical and electrical advag 
tages of these various drives, the Westinghouse AV 
Drive (4) with constant horsepower was chosen. With 
depth of cut, feed rate and material fixed, the power 
required is constant with constant cutting speed, re 
gardless of the diameter being turned. 

For a 20-in. heavy duty lathe with hydraulic com 
touring attachment, Fig. 9, an AV drive with constant 
horsepower over a speed range of 6:1 gave excellent 
control over the most used portion of the speed contrdl 
curve, namely from 2-in. minimum diam to 12-in. max 
imum. This drive is a Ward-Leonard type with the de 
generator and motor exciters supplied by electronic ree. 
tifiers. For manual operation control is handled bya 
potentiometer mounted in a pushbutton station. For 
automatic operation in conjunction with the contouring 
attachment, a reluctance type transducer is used to give 
stepless speed variation. This transducer is simply a 
mid-tapped coil with a movable armature suspended in 
its field. By varying the position of the armature, grid 
control is obtained for the field voltage of both generator 
and d-c motor. 

The hydraulic contouring attachment with actuating 
cylinder and control valve mounts on the compound rest. 
Contour control is from a template. Tool slide is set 
at various angles and the contour is produced by a com- 
bination of the longitudinal carriage movement and the 
hydraulic movement of the tool slide. 


Use of Reluctance Type Transducer 


Since the speed control depends upon the actual radial 
position of the tool, the angular motion of the tool slide 
has to be interpreted in terms of radial change. As 
shown in Fig. 10, this is done by a control arm mounted 
on the tool slide and a wedge cam at 90 deg to longi- 
tudinal axis of machine, which translates radial move- 
ment of the slide into proportionate but reduced move- 
ment of the transducer armature at right angles. 

Control arm is set parallel to the longitudinal axis 
of the lathe, regardless of the angular setting of the 
tool. Cam is cut straight from zero to 2 in. and from 
12 in. to 14 in. to give constant spindle speed along 
these portions and constant cutting speed from 2 in. to 
12 in. 

Following Mr. Montanus’ presentation, E. B. Anken- 
man, Westinghouse, discussed some of the problems 
presented to the drive manufacturer in providing con- 
stant horsepower over a wide speed range. 

How the use of standard electrical equipment can be 
broadened on complicated machine tools like the Mor- 
ton traveling head planer was described by O. G. Rute 
miller, chief engineer, Morton Mfg. Company. This 
huge machine will perform all the operations of a hor- 
zontal boring, drilling and milling machine as well as 
that of slotter, post miller or rotary shaper. The ram 
can be reciproc ated by the main reversing motor through 
a rack and pinion. Spindle is rotated by main drive 
motor and is used to drive milling cutters and boring 
bars. Feed is applied to the saddle vertically or to the 
column horizontally or to both at once. A second feed 
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Here’s a new insulating varnish that’s packed with 
performance characteristics that really pay off! 
For here’s a varnish that soaks deep into coil 
windings... bakes throughout to form a tightly 
bonded mass... yet stays flexible on leads! 


Yes, Irvington’s new *123 varnish does just 
that — lets you twist and bend coil leads after 
baking, without danger of cracking varnish, without 
risk of breaking tiny wires! Cuts spoilage, simplifies 
assembly, helps assure uniformly high quality 


for your product! 


You'll find #123 varnish ideal for transformer 
coils, solenoids, all windings where leads must 
remain flexible after varnishing and baking. For 
full details, test results, samples . . . write today. 


for Insulation Leadership — 


VARNISH & INSULATOR COMPANY 


Irvington 11, New Jersey 











New IDEAL 


VOT 


“WIRE-NUT” 
FOR 


SLIMLINE 
FIXTURES 





























NO TAPING OR OTHER 
INSULATION NEEDED 


LM 
wt 10a.” 
£6, 


lighting fixtures 
up to 1,000 Volts! 


Now—reduce the cost of every slimline and cold cathode 
fixture with this new No. 83 Hi-Volt IDEAL “Wire-Nut”! 

. Listed by Underwriters’ Laboratories, Inc. to meet all 
slimline voltage requirements . . . cuts to a fraction the 
time needed to make connections by amy other method! . 
Screws on like a nut on a bolt—no tape, solder or pre- 
twisting of wire. The extra-long, protective skirt (full 
l/,-in.) keeps connection insulated and permanently safe. 
Improved plastic shell covers wire-ends completely and has 
passed Underwriters’ tests for 1000 volt usage ... Will not 
pull or shake loose! The cheapest and best wire ‘connection 
you can make! Start using IDEAL Hi-Volt “Wire-Nuts” 
today! Approved for wire combinations from 2 No. 18 to 
2 No. 14 and 1 No. 18. 





Patented No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 














i 
IDEAL INDUSTRIES, Inc. 

1008 Park Avenue, Sycamore, Illinois I 
Please send us free samples of your new f 
No. 83 Hi-Volt ‘“Wire-Nut". ! 
a NAM i 
America’s i 
Leading COMPANY i 
Distribu- ADDRESS : 
on i 

CITY ZONE____STATE_ 
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| 1-hr, 50 C rise basis. By proper gear ratio selection, 


motor is used to feed the ram horizontally for boring 
milling operations. 

Earlier machines used an adjustable-voltage rever 
planer drive with Rototrol-regulated feed and travg 
drive and had tailor-made control. With the intr 
tion of packaged adjustable-voltage drives, it be 
possible to reduce the cost of the electrical equip 
by using the standard packaged drive and incorporating 
all the special sequence and interlocking control “ 
ponents in a special cabinet, called the “tie panel.” 

The gearing in the main spindle drive was redesign 
to make full use of the power available in the va 
voltage drive. The planer drive used carries the stag 
ard NEMA planer rating; for example, 25 hp, 
rpm, 115 volt, 1 hr, 50 C rise. By doubling the voltage 
the main drive motor will run at twice speed (Mj 
rpm) and with the same current and the same heatiy 
will develop 50 hp needed for milling operations. 
m-g set and drive motor on the standard planer eqq 
ment is of sufficient size to carry the 50-hp load of 




















motor is operated at constant horsepower to pr 
spindle speeds from 7% to 160 rpm. Constant to 
is available below 71% rpm for boring and facing. } 

The AV drive for the feed incorporates counters 
IR drop compensation to obtain regulation of 10) 
cent or better. A change gear is incorporated in 
feed and traverse drive to provide a total feed 
of 0.5 to 60-in. per min for column and saddle 
ment. This eliminates the necessity of the 100-to-1 
range Rototrol-regulated drive which previously 
been specially designed for this application. 


Measuring Relay Employed 


The tie panel provides means for switching the 
drive m-g set either to the horizontal and vertical f 
motor or to the boririg feed motor. Reversal and 
tion of these movements is accomplished by hydraulig 
ly operated clutch shifters controlled by sol 
operated valves. The boring feed drive is electri 
reversible, using latched contactors to insure that @ 
namic braking will always be effective and a timitg 
relay to complete braking so that drift will not ocettt. 
Incremental feed is obtained by a measuring relay cot- 
trol. An adjustable cam limit switch stops the feel 
motor after a measured number of motor revolution 
each. time a feed takes place, and the relay resets itsel 
for the next operation. The remainder of the apparatu 


| on the tie panel is used to control the hydraulic shifters 


| build motors of smaller physical dimensions, with wide 


| heat dissipation, and streamlined designs to enable m* 


lubricating pumps and other auxiliaries, and to provide 
pushbutton control of fast or slow traverse. 

A mechanical engineer’s viewpoint on electrical drives 
was presented by E. K. Morgan, The Giddings & 
Lewis Machine Tool Company. He complained abot! 
the problems of housing the involved electrical control 
needed by modern high power machine tools. Use 0 
carbide cutting tools calls for more horsepower, heavie 
machine structures, higher speeds and better operating 
characteristics. He called upon motor manufacturers 





range of speeds at constant hosepower, better means @ 


chinery designers to apply them with better appearant 
and to help them sell the ultimate user on the idea? 
built-in motors—all at less cost. oo+ 
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Raw Stoc 
or 


Fabricated » 
Assemblies... 


General Plate Contact 


- 


Materials Save Costs, Improve Product Performance 


The big advantage of General Plate Laminated 
contact materials is that they give you solid silver 
performance at a fraction of the cost of solid silver. 
Why — because General Plate permanently bonds 
a layer of silver to suitable inexpensive base metal, 
thus providing a contact face of high electrical 
conductivity. 

General Plate Laminated silver raw stock, for 
your own fabrication, is available with silver 
bonded to base metal in various combinations... 
overlay, single or double inlay, single or double 
edgelay and elevated stripe. 


General Plate contacts and fabricated assemblies 
are made to customers’ specifications. Laminated 
contact buttons, rivets and screw type Contacts are 
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also obtainable. Advantages include: — long con- 
tact life, greater strength, easier fabrication and 
easier soldering, brazing or spot welding. Write 
for information. 


General Plate Products Include 


Truflex Thermostat Metals... Precious to base 
metal laminations... Base metal laminations... 
Alcuplate (copper and aluminum) .. . Silver solders 
... Laminated contacts, buttons, rivets... Plati- 
num-fabrication-refining ... Age-hardening Man- 
ganese Alloy 720. 


General Plate 


Division of Metals and Controls Corporation 
406 FOREST STREET, ATTLEBORO, MASSACHUSETTS 








BONDED 
LORD) PUBBER 


Solves Shaker Table Bearing Problem 





Shaker tables perform a wide va- 
riety of useful operations through- 
out industry. They remove soil and 
moisture from vegetables, shake 
mold sand from castings, grade 
gravel to size, and steadily feed 
products to machines and proc- 
esses. Most operations involve the presence of grit and 
moisture—notorious enemies of bearing life. Hanger arm 
bearings developed noise, wore rapidly and failed early. 
The problem was to find bearings which would give 
satisfactory service life under such conditions. 


Commercial Manufacturing & Supply Company, Fresno, 
Calif., solved the problem by using standard LORD 
Bonded Rubber Mountings. Torsional movement caused 
by reciprocating action of the shaker is accommodated by 
the flexibility of rubber. Installation is simple because 
mountings are small, compact units which are pressed 
and bolted in place. Since there are no frictional surfaces, 
moisture and abrasives have no 
effect. Longer bearing life, 
smoother operation and quieter 
performance resulted from the 
change to LORD Bonded Rubber. 


Many design problems which 
require accommodation of relative 
movement can be readily solved by 
LORD Bonded Rubber (rubber 
bonded-to-metal) Mountings. 
Noise and vibration can be iso- 
lated to make better, more salable 
products. For information and assistance in selecting and 
applying LORD Bonded Rubber parts, write to attention 
of Product and Sales Engineering Department. 





BEARING ACTION 


LORD MANUFACTURING COMPANY © ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 






LORD Vibration Control Mountings 
and Bonded Rubber Products 











NEW REPRINTS AVAILABLE 


In this space each month new reprints of feature arti- 
cles in ELECTRICAL MANUFACTURING will be 
listed. Single copies will be supplied free of charge to 
readers of record on letterhead request to: 

J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 

The following new reprints are now ready for dis- 
tribution. Since quantities are limited, requests will be 
served in order of receipt, and when the present supply 
is exhausted no more copies will be available. 

Relay Circuit Ideas Taken from Telephone Practice, May 
1950, 8 pages. A variety of sequence, time delay, 
pulsing and steering relay circuits adaptable to ma- 
chine control of functions; with some specific sug- 
gestions for relay circuit design. 

Seven Basic Types of Servomechanisms Analyzed, May 
1950, 8 pages. Their advantages and limitations as 
control systems for mechanical amplification, remote 
positioning, automatic control, reaction measurement 
and pilot control service. 

Nylon Plastics Make Tough Components, April 1950, 8 
pages. How unusually high impact strength in re- 
lation to density and ease of molding has led to 
cost reductions; case histories of mechanical as well 
as electrical applications. 

Transducers—Sensing Elements for Servos, April 1950, 8 
pages. Seventeen types of sensing units for convert- 
ing position, motion or pressure into electrical sig- 
nals for servo operation; some practical applications 
for measurement, recording and control functions. 

Application of Low-Loss Plastics, May 1950, 8 pages. 
Re-evaluation of design significance of dielectric 
properties and factors influencing behavior of 
low-loss plastics; new trends in low-loss materials; 
dielectric properties tabulated. 

Many of the reprints previously listed are now no 
longer available and the supply of many others is low. 
As long as current supplies last, single copies of the 
following reprints listed earlier will be sent without 
charge to readers of record upon letterhead request. 


Ceramics as Insulators and Dielectrics, May 1950, 12 
pages. Data on mechanical strength, resistance to 
heat shock, moisture permeability, relative cost and 
other factors that determine selection of type for 
custom molded parts. 

New Single-Phase Motors in Integral-Horsepower Rat- 
ings, April and May 1950, 16 pages. A complete 
reprint of this two-part article giving design and 
operating characteristics for single-phase capacitor 
types with ratings up to 20 hp, with performance 
data on comparable repulsion-induction types. 

Dimensions Measured Photoelectrically, April 1950, 4 
pages. Precise measurements obtained by electronic 
chronoscope controlled by light beam intercepted by 
work moving at constant speed. 

Problems in Fungus and Moisture Deterioration, March 
1950, 12 pages. Protection of electrical components 
and equipment for civilian use in temperate climates. 

Progress in Synthetic Mica, March 1950, 8 pages. Com- 
prehensive report on the status of coordinated re- 
search projects aimed at large-scale commercial pro- 
duction. 

Microwaves Offer New Control Functions, March 1950, 
8 pages. How the functions of a photoelectric con- 
trol and many others can be performed. Basic facts 
for applying this new control medium. 

Magnetic Recording Systems in Product Design, Febru- 
ary 1950, 16 pages. A review of developments in 
major elements of recording systems; applications 
for sequence controls, data analysis and transient 
recording, and design case histories. 

(Continued on page 216) 
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Ties 


says GENERAL FIREPROOFING 


be prove that SPEED NUTS® produce an assembly 
savings of 40% over other fastening methods. That’s 
the report supplied by General Fireproofing 
engineers after analyzing various methods of 
attaching Mode-Maker* desk tops to pedestals. 


For faster, easier, vibration-proof attachments, 
SPEED NUTS were proved definitely superior. 
On the basis of these recent tests, GF plans to 
increase their use of SPEED NUTS to millions 
more per year. 


¥*T. M. Reg. U. S. Pat. Off. 


New GF Re ety 


World-Renowned Manufacturer 
of Metal Business Furniture 


Join the thousands of manufacturers who are 
converting costs to profits by specifying SPEED 
NUT brand fasteners. A thorough Tinnerman 
Fastening Analysis is the first step. Ask your 
Tinnerman representative for details. 


Write for your copy of the “Savings Stories” 
booklet of actual case histories. TINNERMAN 
PRODUCTS, INC., Cleveland, Ohio. In Canada: 
Dominion Fasteners Ltd., Hamilton. In England: 
Simmonds Aerocessories, Ltd., Treforest, Wales. 


Self-retaining ‘‘U"' Type SPEED NUTS 


secure dust hood to desk top ( 


see diagram 
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(Continued from page 214) 


Selection Chart for Plastics Materials, February 1950, 
4 pages. Average properties, costs, and fabrication 
methods for 13 thermoplastic and 11 thermosetting 
materials. 

Stainless Steel Cuts Costs, February 1950, 8 pages. Prop- 
erties of 29 types, and examples of cost-cutting ap- 
plications in electrical equipment and appliances. 

How Small Can a Motor Get? January 1950, 4 pages. 
Cost and performance considerations as affected by 
efficiency, iron and copper losses, improvements in 
materials and manufacturing methods. 

Research Developments in Dielectric Materials, January 
1950, 12 pages. New materials and test methods re- 
ported at Conference on Electrical Insulation; high- 
temperature materials dominate. 

V-Belt Drives for Adjustable Speeds, January 1950, 8 
pages. Advantages and limitations of available types 
suitable for designed-in service. 

Assembly Savings through Fastening Analysis, December 
1949, 8 pages. Cost savings obtainable by coopera- 
tion of designer and fastening specialist. 

Basic Approach to Servomechanism Design, December 
1949, 8 pages. Practical analogies demonstrating 
the relation between speed, accuracy and stability. 

Incompatible Standards, December 1949, 4 pages. How 
lack of standards affects designing products for the 
world market; progress now being made in interna- 
tional agreement. 

Practical Factors in Applying Insulating Varnishes, De- 
cember 1950, 12 pages. Importance of compound- 
ing, application and testing of varnishes for coils 
and motor windings. 

Electrical Count Control Devices, November 1949 and 
January 1950, 8 pages. Available types for designed- 

es re . 4 ny ao in use giving positive control of number of opera- 
| 2 oo tions at rates up to 10,000 per min. 
iner tale ad af Ld er Technical Glass is NOT Just Glass, November 1949, 10 
H pages. Formulations for electrical uses and com- 
Control Peri Te | Longer a e plete tables of properties for 28 types of glass. 
: Impact of Military Requirements on Product Design, 
October 1949, 12 pages. Influence of new materials 
and components, and new design concepts. 
Multiple Circuit Connectors, September 1949, 8 pages. 


A survey of available types of standard plugs and 

because of solid receptacles that reduce wiring, assembly and main- 
tenance costs. 

rectangular contacts Portable Batteries for Built-In Power Sources, August 

1949, 8 pages. Operating characteristics, space and 


. : weight data for wet and dry types. 
The greater number of solid rectangular contacts gives Theoe Contzel Systems for D-C Adjusteble-Speed Drives, 


Ward Leonard multi-step rheostats finer control with | July 1949, 8 pages. Comparison of magnetic ampli- 
smoother contact arm operation—and with all the ad- fier, multiple-field generator and electronic. 


vantages of the Vitrohm construction. What the Armed Services Want, March and April 1949, 
8 pages. Market for electrical and communication 


The solid metal contacts, connected to the resistance equipment; mobilization plan for the industry. 
element by a patented Ward Leonard method and em- | Unified Screw Thread Standards, January 1949, 4 pages. 
Salil Saale a Laisteatt d | Significance of new standards and points of differ- 

in vitreous enamei—assures a mechanically and | ence from former American standards. 
electrically perfect joint for long and constant service. Electrical Insulation—Navy’s Program Moves Ahead, 


; : iia ee ae aah if ass- 
Write for Rheostat Catalog. Ward Leonard Electric November 1948, 12 pages. Developments in glass 
silicone and other new arc-resistant laminates. 


Co., 34 South Street, Mount Vernon, N. Y. Offices in Flexible Cords for Portable Appliances, September 1948, 
principal cities of U. S. and Canada. 8 pages. Types of construction recognized by 
Underwriters’ and service conditions for which each 

is acceptable. 
Universal Motors as Low Cost Drives, September 1948, 


WARD LEONARD 6 pages. Balancing cost against performance in se- 
lecting type of winding, rating, speed control 


method, commutator and bearing design. 


| 3 Bans] i Cc Cc fey PA ca Y Three Design Considerations in Selecting Resistance 


Alloys, August 1948, 6 pages. How to determine the 


* | . . . 
ea eaukhl- a nguntered Onn 7, most suitable alloy for requirements of heat resistance, 
resistivity and thermal coefficient. 
RESISTORS + RHEOSTATS + RELAYS - CONTROL DEVICES 
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RADIAL LOADS & THRUST 
From Any Direction 





Taken by ONE 
Single Row Ball Bearing 


(either sealed-for-life or plain) 






my 





One easily applied, unit bearing, requiring no adjustment, 
provides ideal radial support and axial location in both 
CH tonite ne mM Lh eM Zee Lame ei | a 
a hall bearing is used at the other end of the shaft, it 
floats — takes radial load only. Or the other bearing may 
be a plain bushing, or any radial, anti-friction type the 
designer may elect. No headaches over shaft expansion 


or normal machining errors. 





Check into this for greatest simplicity and economy 
in your designs. The famous New Departure rear wheel 
bearing* on leading cars is an example. . . . Remember 
— no other bearing not of dual type or not used in 

Ne Zz opposed pairs can equal this load service. 
Othcng Roll 


Lyte a Call 


*Send for booklet RW showing this application. 


NEW DEPARTURE BALL BEARINGS 


NEW DEPARTURE ® Division of GENERAL MOTORS CORPORATION © BRISTOL, CONNECTICUT BRANCHES IN ALL PRINCIPAL CITIES 
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Pp... conscious? Then slash costs with wood, the lowest-priced material 


Compare wedging costs . . 
sample card and other information on high-quality 


for your rotor and stator slot wedges. Quality conscious? Then get the best in wood 


by specifying Inmanco Hard Maple Wedges. 


Inmanco Wood Wedges are physically tough to withstand rugged assembly abuse. 
Their high resistance to splintering and fracturing is due to carefully selected, straight 
grain hard maple. Top moisture resistance and smooth insertion into slots are gained 


by tumbling each wedge in paraffin. 


In addition to many standard styles and sizes, Inmanco Wood Wedges are avail- 
able in special shapes engineered to your exact specifications. All wedges can be sup- 
plied either in standard 30-inch lengths, or cut to the length you require. 


. write, today, for 


Wedgie says: 


Inmanco Hard Maple Wedges. 


“Join the many production users 
all over the country who are recog- 


Representative Inmanco Products are manufactured exclusively 


Shapes by Insulation Manufacturers Corporation, 565 West 
Washington Blvd., Chicago 6, Ill. 


nizing the advantages of ordering 
their Inmanco wedges in economical 
ready-to-insert lengths.” 


ADRIAN, MICH. 

insulation and Wires incorporated 
ATLANTA, GA. 

Insulation and Wires incorporated 
BOSTON, MASS. 

insulation and Wires Incorporated 
CHICAGO, ILL. 

Complete - Reading Electric Co.. tac. 

tnsutation Manulacturers Corporation 
CLEVELAND, OHIO 

tasuiation Manutacturers Corporation 
DAYTON, OHIO 

insulation Manutacturers Corporation 


Saw: TO Gey INM NCO/WOOD WEDG 4 


DENVER, QOLO. 
Electrical Specialty Compahy 


FORT WORTH, TE 


insulation ires Incorporated 
FRESNO, CALIF. 
Western Fibergias Supply, Ltt 


HILLSIDE, N. J. 
insulation and Wires incorporated 


eermont mi z= 
S| Ss 


SACRAMENTO, CALIF. 


HOUSTON,—TEX. yy Fe SP NEWARK) NL J. 
ires erporates _Z) Robert MeKetwn Company Western Fiberglas Supply, Ltd. 
J J 


c ND, CALIF. 
lectrical Srey Conan @ iderglas Supply, Ltd 
ylation and ow G mL. 
oral to} thn Manutacturers Corporation 
ray oe > A 
Iqsulatia Latio 


XK 09 ion and Wires incorporated 
MINNEAPG y IRGH, PA, 
. A. Holden, inc. Insulatron Manufacturers Corperation 
PO 


sulation Manulactureks Cogporatio TLAND, ORE. 
OBILE, ALA. da Electrical Speciaity Company 
Electric Co./iac ia lion and Wires Incorporated 


MS 


ST. LOUIS, MO. 
insulation and Wires Incorporated 


SAN FRANCISCO, CALIF. 
1A, PA. Electrical Specialty Company 
Insulation and Wires incorporated 
Tri-State Supply Corporation 
Western Fiberglas Supply, Ltd. 


SEATTLE, WASH. 


Electrical Specialty Company 
Tri- State Supply Corporation 
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ANOTHER IMPROVED PRODUCT 
BY A MANUFACTURER 
USING A DU PONT PLASTIC 


NYLON PLASTIC DRIVES NEW ELECTRIC SHAVER 


Aww yy Connecting rod and three other parts of molded Du Pont nylon 
oe improve shaver operation... minimize need for lubrication 


- DESIGNING their new electric 
shaver, the Sunbeam Corporation 
sought the best possible material 
from which to produce the connect- 
ing rod used to transmit power 
from the motor to the cutter blade. 
This part has to reciprocate at 
speeds from 15,000 to 17,000 half- 
cycles per minute. It has to prevent 
transmission of shock from the cut- 
ter blade to the motor shaft. It has 
to be light enough to keep vibration 
at a minimum. And it has to give 
long, trouble-free service. 


After testing essentially every 
material that had any possibility of 
meeting these requirements, Sun- 
beam selected Du Pont nylon plastic. 
Weighing only one-eighth as much 
as metal, nylon provides the neces- 
Sary strength, toughness, resiliency. 
It absorbs vibration and shock. And, 
cored with a 1/16” hole packed with 
a small amount of grease, the nylon 
connecting rod is ready for ten years 
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or more of perfect operation with- 
out further lubrication. 


Three other parts of molded nylon 
are used in the new Sunbeam shaver. 
All play their part in speeding pro- 
duction, lightening weight and im- 
proving shaver performance. 


Look into molded nylon parts for 
improving your product and its pro- 
duction. Nylon offers cost savings 
over other materials in many cases 
because of rapid, mass-production 
injection-molding, lightness of 
weight (which makes it cheaper 
than metals on a volume basis) , and 
superior performance. In moving 
parts, nylon provides quiet opera- 
tion either with no lubrication or 
with less than that required by 
other materials. Write for the facts 
today. We’ll gladly suggest suppliers 
of molded nylon parts .. . gladly 
work with you in developing nylon 
parts to fit your needs. 


E.I.duPontdeNemours&Co. (Inc.), 
Polychemicals Dept., Plastics Sales 
Offices: 350 Fifth Ave., N. Y. 1, N. Y.; 
7 S. Dearborn St., Chicago 3, IIL; 
845 E. 60th St., Los Angeles 1, Calif. 
Nylon parts for Sunbeam Model W Shavemaster by 


Chicago Molded Products Corp., 1024 N. Kolmar 
Avenue, Chicago 51, Ill. 


Tune in Du Pont ‘Cavalcade of America’’—Tuesday 
evenings—NBC— coast to coast. 


Lit ete ae ee as 
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Make your own choice... circular or con- 
ventional scale types ... Westinghouse gives 
you both for every Switchboard Instrument 
application. For all your Switchboard In- 
strument requirements refer to Westinghouse 
Catalog Section 43-200—ask your nearest 
Westinghouse Representative. 
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_-----------Qne customer.------------- 


cut instrument inventory 
$70,000! 


* Shipments in 10 days! >...5: 


liveries eliminate major stocking problems. Westinghouse can meet practically 
every requirement for switchboard instruments within 10 days of receipt of order 
at the factory. 


* The most complete line ........ 


dustry ... for every switchboard and panel requirement . . . available from one 
source. A-c and d-c current and voltage; single and polyphase; watts and vars; 
frequency; power factor; synchroscopes; temperature indicators; ground detectors; 
synchrotie (position indicators). 


* Meets A.S.A. standards..... 


Westinghouse Switchboard Instrument is built to the rigid specifications of the 
“American Standards Association”. 


Speaity Westinghouse - ger more for your tastraument dollar! 
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... it takes all three to eliminate costly 
stocks and storage overhead ... release 
working capital ... still meet your own 
delivery commitments... with assured 
high quality! 

Westinghouse instrument specialists 
have nationwide experience in solving 
instrument application problems of all 


types ... are ready to help you answer 
your special problems. Phone, write or 
wire your nearest Westinghouse rep- 
resentative. For complete information 
on all switchboard instruments, ask 
for C. S. 43-200. Westinghouse 
Electric Corporation, 95 Orange 
Street, Newark, N. J. J-40391 


INSTRUMENTS 
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. Rich rewards f 
ways to use Veede 


Many’ s the manufacturer who started by saying: | “But my 

d it?”’. then go 

figure ‘a a to build-i 

riginal equipmen For which, 
andsome rewards in @ added sales for a new 
his product. 
for any ee _ X-ray tubes - 

if _ textile machinery - 

what’ s yours? Among 


Counting is 80° 
machine tools . 
guns. electronic equipm nt . 
Se thousands of ic ae Root “Success stories,” there 1s probably 
some ex rience which may point the way to unted Oppor- 
tunities for yOUs. too. And the quickest way to find out is to get 
one of your design engineers together with one of ours, and let 
them probe for new profits. Say when. 


VEEDER-ROOT INCORPORATED 
In Canada: V a Rost of Canada Ltd. 955 St. Je 
a Britain: <Veed ot Led sp Kilspindie Road, 


. engines » 


D 2, CONNECTICUT 


mes Street, Montreal 3. 
jomedee, Scotland 


FREE pas ‘COUNT 
BOOK” stows ¢ condatd and 
some special types. ° -R 
Counters # 

trical a 

Write 


eeder-Root § 


E 
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GIVE HOUSINGS 


Wi (dee Cally 


WITH TOUGH LUMARITH *acerare 


How does it look? That’s an important ques- 
tion to manufacturers catering to a style 
conscious public. 


Beauty that’s more than skin deep 
Look at this motor hood from the new Hoover 
Vacuum Cleaner. Here is an injection molded 
housing that will stand up to severe operating 
conditions, yet its deep, rich blue coloring and 
lustrous surface finish will be just as beautiful 
after years of the hardest wear. 


Lumarith has the qualities your product needs 


e shatterproof toughness e form retention 
e flame and heat resistance e U. L. approval 
e colorrange e production speed e machinability 


All these qualities are obtainable in Lumarith 
formulations. You’ve seen Lumarith housings 
in quality products such as: the Sunbeam 
Shavemaster, the Osterett Kitchen Mixer, 


Western Electric Telephone, the Aro Mixer, 
the Cory Knife Sharpener. These products 
of famous manufacturers are assurance that 
Lumarith can give new beauty and sales appeal 
to your products too. 


Call a Celanese representative. He will co- 
operate in testing and developing a Lumarith 
formulation to meet your specifications—and 
price. Celanese Corporation of America, Plastics 
Division, Dept. 5-F, 180 Madison Avenue, 
New York 16. In Canada, Canadian Cellulose 
Products, Ltd., Montreal and Toronto, 


PLASTICS 
15 


*Reg. U.S. Pat. Off, 
















SQUARE D’s NEW 4 MAGNET-OPERATED VALVE 


4 
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se FAST OPE RATION—Direct-acting magnet 
_, . low inertia... UP to 600 cycles per . = 
COMPACT — Unique valve design permits 


minute on intermittent duty basis. 
LOW PRESSURE DROP-— Internal cross- small magnet structure . - - overall valve 
. 3st! yw u 
sectional area greater than 3%" pipe area size only 5%4""x 672 * 4: 
_. , minimum resistance to flow. ACCESSIBLE — Valve body or magnet struc- 
LONG LIFE—Pressure-bala nced rotor ture removable without disturbing pipe 
manganese-bronze valve body laa f connections . . . magnet coil easily changed. 
ened magnet parts . - - bronze oilite pivot SIC EASY INSTALLATION — Valve mounts in 
bearings. any position . - - cast base with 3-point 
LOW POWER CONSUMPTI ON—Magnet mounting reduces distortion possibility. 
PRESSURE RANGE— Efficient operation on 


38 VA at 60 cycles—in- 
air pressures up to 100 p.s.i. 


pheh for Sulletin GOGS Type C 


Le alii 
mT 11 bela 
maa celh 5 MY E442 5 LOS ANGELES 
we QUARE D de MEXICO, S.A., MEXICO CITY, D.F. 


coil requirement 
rush 215 VA. 






















SQUARE D COMPANY CANADA LTD., TORONTO « S 
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PUSHBUTTONS LIMIT SWITCHE 

Interchangeable pushbuttons, selector switches, Two types—small precision OF heavy duty .-- 
and pilot lights provide many combinations . - - precision types—either surface or flush mounted, 
variety of oil-tight enclosures and flush plates roller or plunger operated . .- heavy duty types— 
is available. surface mounted, roller operated. 


Hoh jor Bulletin 9001-1 _ 


3 
aw . Pde ea 3 


g 
FOOT SWITCHES PRESSURE SWITCHES 


Streamlined to match modern machine styling - - - Eleven variations obtainable . - - bellows type 
heavy duty .-- self-contained contact mechanisms actuators, On nine variations, cover pressure 
...short motion eliminates ankle fatigue -- .avail- ranges from | to 1,000 p.s.i.-- two piston type 
able with or without pedal guard. actuators cover pressures from 100 to 3,000 p.s.i. 


Ask jor Gulletin g002-AW ptch jor Gulletin g012-A 
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Write Square D Company 
4041 North Richards Street, Milwaukee 12, Wisconsin 


rr 
T 


SCC EEL A erry 
EEE eee 
See 
# s SRAM eee s 


TTF ae TTL LL = 
Ere EEE Eee 
ttt HAA eRe BS mB Ts 
~ Pra Les i Samer a , 
ore ee tt ees Te ee PLL? bat 21k Fe i Cee 


eT Se Sh ERE Ee + 
Fe Bo ES | FN J ee Po Pa ee ae _ Bs nat 3 al i ny Read e ben 
ee Me gd $ ¥ Ne _ 








OFF MOTOR MOUNTING 





Mallory 
Motor Capacitors 


For Easy Assembly 
And Trouble-Free Service! 


Product-wise design engineers have standardized on Mallory 
AC Motor Starting Capacitors . . . because they lend themselves 
to smooth production assembly and provide continuous, de- 
pendable service. 


The simplified mounting bracket . . . for on or off the motor 
mounting ... adds new convenience and saves time in assembly 
operations. The moisture-proof case, introduced by Mallory, 
eliminates insulation difficulties. The plastic end cap affords 
For complete mechanical and electrical positive protection for the terminals. As a result, Mallory AC 
. data, capacity ratings and sizes . . . write Capacitors provide better, longer, more reliable service . . . even 


day , F 746-F. ° -% 
PPI ae ee under severe operating conditions. 


That’s result beyond specification ! 





Mallory electrical, electronic and metallurgical know-how is at 
your disposal. What Mallory has done for others can be done 
for you! 


If desired, Mallory AC Capacitors can be supplied without hardware, for use with your present mounting method. 


SERVING INDUSTRY WITH 





Capacitors Contacts os 

Controls Resistors oe 

Rectifiers Vibrators 1, 

Special Power . 
Switches Supplies 


Nat ; era i ee Resistance Welding Materials 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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nm SECURITY... 


(1 Motor Satistaction ! 


When you specify a Fairbanks-Morse well-recognized name plate gets cus- 
motor, you’re specifying security—long tomer satisfaction off to a good start 
time satisfactory performance that helps ... and through each hour they’re at 
keep your customers sold on your prod- work, Fairbanks-Morse motors demon- 

strate the smooth-running, trouble-free 
operation that enables you—and your 


u ) uct and service. From the first day, their 
customers—to forget motor problems. 
It’s a good habit... specify 


77s 
= Fairbanks-Morse and feel secure. 


‘ 


All popular sizes of Fairbanks- 
Morse Polyphase Squirrel Cage 
Motors have the indestructible 


Copper Spun rotor—an exclu- 
sive feature that assures longer 


life, greater satisfaction. 


SALES CENTERS 


CINCINNATI 2, OHIO 
49 Central Avenue 
Main 3010 


THESE ARE YouR FAIRBANKS-MORSE 


ATLANTA 3, GEORGIA BOSTON 10, MASS. 
178 Atlantic Avenue 
Lay. 33600 
CLEVELAND 14, OHIO 
2810 Superior Ave. 


760 Lee St., S. W. 
Ambhurst 7701 
BALTIMORE 18, MD. BUFFALO 4, N. Y. 
2010 Lovegrove St. 1011 Jefferson Ave. 
Belmont 5258 Lin. 4210 Main 5480 
BIRMINGHAM 1, ALA. CHICAGO 5, ILLINOIS COLUMBUS 8, OHIO, 
626 N. Ninth St. Zone 4 1550 S. State St. 1034 Goodale Bivd. 
36546 HA 7-7100 Walnut 8581 
DALLAS 2, TEXAS, 1713 N, Market Street , Central 4347 





the Name is... 


‘ 
For SEcuRITY... 
a in Motor Selections 


It’s easy to go wrong in selecting the cost, power and motor characteristics. 


















right motor for a specific job. With so So, to be secure in knowing you’re | $s 
1 many types and sizes to choose from, choosing the right motors, call upon ) 

there’s only one size, one type, that’s Fairbanks-Morse motor engineering | 
| exactly right, from the standpoints of | service. Your Fairbanks-Morse motor 


expert is backed by a company that for 
years has designed and built motors of 
all sizes, all types. You'll be sure of 
getting unprejudiced advice and the 
widest range of choice among a line of 
motors that includes the size and type 
that are just right for your job. 





The Axial Air-Gap Motor 


A Fairbanks-Morse exclusive, this motor is 
far lighter and shorter than conventional 
motors. Used by hundreds of manufacturers 
to make a more compact and more attractive 
driven machine. One of many “Specials’’ in 
the Fairbanks-Morse motor line. 










west ane rove FAIRBANK 











DENVER 2, COLO. HOUSTON 13, TEXAS KANSAS CITY 7, MO. 
1500 17th Street 5521 Navigation Bivd. 1300 Liberty Street 
Tabor 6241 Wayside 2159—(LD 506) Victor 6474 

DES MOINES 17, IOWA INDIANAPOLIS 4, IND. LOS ANGELES 11, CALIF. 
2017 Dean Avenue 224 East Ohio St. 4535 S. Soto Street 
44913 Franklin 3684 Jefferson 8151 

DETROIT 13, MICHIGAN JACKSONVILLE 6, FLA. LOUISVILLE 8, KY. 

11110 East Warren Ave. 930 East Adams S?. 2008 So. Brook St. 





Valley 1-7100 5-6473 ‘ Kathoun 1469 
MEMPHIS 3, TENN. , Dermon Bidg. 




















AIRBANKS-MORSE 


FOR SECURITY... 
11 Motor Service! 


It’s good to know, when you buy or Fairbanks-Morse service men are al- 
specify Fairbanks-Morse motors, that ways at your service, to see that you and 
you’re getting long-term responsibility your customers get maximum satisfac- 
and continued interest in their per- tion from motors bearing the Fairbanks- 
formance. This is typical of Fairbanks- Morse name plate. 

Morse, one of the oldest motor manu- 

facturers, backed by strategically located 

sales centers—and a large and active 
service organization. Factory-trained 


Think of this and its advantages, 
before you buy any motors. 





The Motorgear 


eee 


Industry’s most compact slow speed 
unit, combining the Axial Air Gap 
Motor with simple sturdy gear train. 






NEW YORK, N. Y. 
533 Canal St. (Shop) 


NEW YORK 4, N.Y. 
417 $. Fourth Street 80 Broad St. 
Hanover 2-7470 


AOR 9 
eS ¥ 


PROVIDENCE 3, R. |., 187 Pine 





For motor applications where condi- 
tions demand special design—whether 
for particular load characteristics, and 
operating conditions involving exces- 
sive heat, moisture, dust, etc.—chances 


are good that you'll find a motor in the 
Fairbanks-Morse line that meets your 


special requirements. 


Fractional 


Horsepower Motors 


Over the years, Fairbanks-Morse en. 
gineers have designed and built motors 
for practically every type of “special” 
job, and many have taken their place 
in the standard Fairbanks-Morse line. 


For information on these and all other 


Fairbanks-Morse motors, write the near. 
est sales center listed on these pages. 


This handy “pocket panorama” lists and 
describes the broad line of Fairbanks- 


‘Morse motors. Write your nearest Sales 


a 


Single Phase Motors 


FAIRBANKS-MORSE, 
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Constantly immersed in water—perfectly balanced for vibrationless high-speed 
performance—Kurz-Kasch moulded plastics take on a new pumping job with 


the same old, proved results : tip-top performance and low-down cost. Just ask 

PER FF 6 T Hummer Manufacturing Co., makers of an outstanding line of quality jet pumps. 
It’s their centrifugal impeller that you see here—the single moving part in one 

of the most efficient types of modern well pumps—actually, the heart of the 

FR al A Mi A y 6 I entire mechanism. It used to be made of forged or sand-cast brass. Inasmuch as it 
p revolves at 3500 RPM, finishing operations were extensive, including machining, 
hand-finishing of water passages, and balancing. Results were good generally, 


but expensive—so Hummer engineers decided to see if plastics would meet their 


FO F exacting requirements. 


This job does it, performance-wise and cost-wise both! It has passed 7 years 
of laboratory and field tests with colors flying! We recommended an improved 


high-impact phenolic, moisture-resistant with special resistance to alkalis and 
acids. We mould it in 2 pieces, with insert and bushing moulded in; cool it in 
a shrink fixture for a straight, tight, gapless fit. Finishing consists merely of flash 


removal, facing inserts and riveting. 


Look at the difference in costs! Look at what Hummer engineers say about 


performance! Look—-say, if you want a job done for you in plastics, just look 


! 


our way ! We answer inquiries promptly. 


Here’s a 


proven impeller in P| AST] ( 















Jet Pum 


p— Moulded Plastic Impeller— 
by Hummer Mfg. Co, 


by Kurz-Kasch 


Kurz-Kasch, Inc. * 1419 South Broadway * Dayton 1, Ohic 


BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 7-5473 * Detroit, Trinity 3-7050 
Philadelphia, Granite 2-7484 * Dallas, Lakeside 1022 
Los Angeles, Prospect 7503 * St. Louis, Rosedale 3542 
Toronto, Canada, Adelaide 1377. 











FOR OVER 34 YEARS PLANNERS AND MOULDERS IN PLASTICS EXPORT OFFICE: 89 Broad Street, New York City, 
Bowling Green 9-7751. 





JUNE 1950 23 





SOLDERING 





A money-saving tip on 


EeNTACTS 


ELECTRIC 
SRAZING 





Leapinc users of Stackpole contacts for 

original equipment have saved money, assured 
greater product dependability, not only by having 
us recommend the most suitable method for attach- 
weone ing contacts to their arms, but also by letting us 
RNR ONS ER CS handle this specialized attachment job. 
Based on long experience, Stackpole engineers 
a are fully familiar with the advantages and disad- 
| ) vantages of the various attachment methods for 
different contact materials and applications. The 
| | best, most economical method can quickly be 
‘| ea selected—and the entire operation handled on 
modern equipment and in such a manner that 
contact performance or durability will in no wise 
be impaired. Scrap contacts are eliminated—you 
pay only for those supplied in complete, properly 
attached form. 


WRITE FOR CATALOG 12 describing Stackpole contact types . 
and containing a wealth of helpful contact data including choice 
of contact materials and contact attachment information. - 


LES Le STACKPOLE CARBON COMPANY, St. Marys, Pa. 


| vr 


CONTACTS 


All shapes and sizes in SILVER GRAPHITE e SILVER LEAD OXIDE e SILVER NICKEL 
SILVER MOLYBDENUM e SILVER TUNGSTEN e COPPER GRAPHITE e PRECIOUS METAL 
«+. and many special materials 


in eect a Re a AO at 
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Cable Sizes 
14 AWG 
10 500 MCN 





Entire Unit Cadmium plated— 
for copper, aluminum or 
steel conductors 


LISTED BY 
UNDERWRITERS’ LABORATORIES, 
INC, 














Cable Size Ran ge 


3 
[ame |e 
250 MCM 500 MCM 


Catalog 
Number 







EVERYTHING IN WIRING POINTS TO 


National Electric 


VOOCTS CORPVUAATION 
PITTSBURGH, PA, 
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FOR 
Manis 


@ Positive Grip Action—Screw pressure on con- 
tact pad perfects pressure contact—is self-lock- 
ing—increases “pull out” resistance, 


@ Low Temperature Rise—High pressure and 
wide contact area provide electrical conduc- 
tivity greater than that of the maximum size 
wire or cable the connector will take. 


@ Economical—‘Wide Range” provides for maxi- 
mum usage, low inventory—completely salve. 
ble—one-piece assembly. 


Write for our folder giving dimensional details, . 
catalog numbers and other helpful information on 


© cums Gem cmee cums caus cae ne GD GED ae Ge Ge ee Gs ee ee ee ee ee a 
National Electric Products Corporation ; 
| 1313 Chamber of Commerce Building i 
| Pittsburgh 19, Pennsylvania | 
| Please send me your FREE folder “Wide 4j 
| Range Connectors for Better Electrical Instal- 7 
| lations.” | 
| Name ! 
Company es sitet ete ! 
| 
l 
. 


Address aetaereteeniemenaaiieiiemanaee 





Here’s 


Quick Delivery 














you now get 


Top Quality 
This special— and 


separate—department has but one function .. . to 
process your orders promptly and accurately. Here, 
stocks of all standard parts are maintained, ready 
for expert assembly in accordance with your specific 
requirements. “Engineering Samples” are shipped 





One of the assembly lines in our Relay Department 


Sn |- 
CREE wee ee 


RELAYS 


SWITCHES 


within 10 to 14 days after receipt of order (for 
hermetically sealed relays, allow 10 days more). 
Quantity shipments can start within 30 to 60 days 
on schedules to meet your requirements. With 
high-geared volume production, thousands of these 
superior components are being delivered quickly. 


WHEREVER DEPENDABILITY COMES FIRST:—The men who know insist upon Automatic Electric 
Relays and Switches for top quality. Here are a few examples: 








CLASS “B” RELAYS—For require- 
ments up to 26 terminals—greater 
sensitivity, Contact pressure, com- 
pactness, versatility. And here’s 
dependable long life even under 
extremely high speed operation. 
Hermetically sealed, where de- 
sired, to maintain highest perform- 
ance standards. 


For help on your control problems, call 
one of our field engineers, or write for 
literature. Address AUTOMATIC 
ELECTRIC SALES CORPORATION, 
Chicago 7, Illinois. In Canada: Auto- 
matic Electric (Canada) Ltd., Toronto. 


CLASS “S” RELAYS—For aircraft 
and other applications requiring 
small size, light weight, and her- 
metic sealing, if desired. Aston- 
ishing power in small space. 
Unaffected by extreme vibration, 
temperature changes, high hu- 
midity. Supplied with coils up to 
10,000 ohms or more. 


RELAYS 


TYPE 45 ROTARY SWITCH— 
Up to 10 or more bank levels, 
adaptable to 25- or 50-point oper- 
ation. Speed to 70 steps a second. 
Simpler .. . only one field adjust- 
ment. For d-c service or completely 
self-contained for a-c service to 
suit a wide variety of control 
applications. 


SWITCHES 


iste 
AUTOMATIC Si ae 


CHICAGO 
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Vitrotex* Magnet Wire with Flexible Glass 


Insulation withstands temperatures of 130°C. 


Highly Flexible . . . Amazing Space Factor — made possible by 
insulation of alkali-free glass, the insulation that’s soft as silk 
and strong as steel! 

High Dielectric Strength and Smooth Surface . . . resists moisture, 
acids, oils and corrosive vapors! 

Vitrotex Windings Give Tighter, Safer Coils — for operation in 
confined spaces under high heat! 


Ask the Anaconda Sales Office nearest you for complete information on the 
entire ANACONDA Magnet Wire Line. Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y., or 20 N. Wacker Drive, Chicago 6, Ill. 


*Reg. U. S. Pat. Off. 50322 


The right wire for the job ANACONDA 


WIRE AND CABLE 
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V. $. CHIDLAW, Purchasing Agent 
American Blower Corporation 
Detroit, Mich. 


“To keep price control over our 
inventory, we tie in fractional 
horsepower motor deliveries 
closely with our production 
schedule. That means we've got to 
have motors shipped on a flexible 
basis. When we use standardized 
motors, we get just that. 

We’re all for it.’’ 


G. C. HENTSCHEL, Purchasing Agent 
Clarke Sanding Machine Co. 
Muskegon, Mich. 


“We try to meet variations in small 
motor requirements—but we've 
still got to watch our costs. It’s a 
definite help to us when we can 
order a standardized motor with 
all the advantages of a special 
job and at a price we like.” 


C. W. CLAUSER, Purchasing Agent 
The Maytag Company 
Newton, la. 


“By using standardized motors on 

our conventional type washing 
machines, we have avoided a large 
part of the detail work that would be 
necessary with special models. Even 
when we developed the Maytag 
Automatic washer, we were able to use 
the same general type of motor with 
only slight modifications.” 


C. H. KISSEL, Purchasing Agent 
Gould Pump Company 
Seneca Falls, N. Y. 


“By using standardized fractional- 
horsepower motors, our 

distributors and dealers have the full 
advantage of the motor manufactur- 
er’s exchange and service plans. 
Then we’re sure every replacement will 
do the same job as the original motor.” 


ELECTRIC 
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THEY LIKE the simplified buying— 


the flexible deliveries— 
the absence of inventory problems— 


that come with using 


STANDARDIZED MOTORS 
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Your Product needs 
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@ Used in a wide range of parts, from delicate hairsprings 
to heavy switch members, beryllium-copper offers good cor- 
rosion and fatigue resistance, high elastic strength, excel- 
lent formability and dependable service at high or low 
temperatures. In current-carrying components including 
clips, connectors, sockets and terminals, it provides good 
electrical and thermal conductivity with high and constant 
contact pressure. Beryllium-copper is a standard material 
for instrument springs and similar critical applications requir- 
ing minimum drift, low hysteresis and close dimensional 
control. For more details write today for “Beryllium-Copper 
As a Spring Material.” 


oe ee ee 


@ Superior to other copper alloys in strength, hardness 
and wear resistance, beryllium-copper is widely used in 
such applications as retaining rings, shaft seals, spring 
washers, bushings, cams, bearings, gears, fasteners and 
valve parts. Wrought, forged or cast products can be read- 
ily machined or formed in the unhardened condition, then 
heat-treated to the desired properties by a simple, low- 
temperature treatment. Request ‘What Beryllium-Copper 
Offers The Designer” for additional information. 





welding dies and electrodes. 









@ RESISTANCE WELDING By virtue of high compressive strength, 
low surface contact resistance and good electrical and thermal con- 
ductivity, beryllium-copper alloys are also excellent resistant welding 
materials (RWMA Classes 3 & 4) for spot, seam, flash and projection 


Taelenn | 
THE BERYLLIUM CORPORATION “yg é 


DEPT. 8, READING 5, PENNSYLVANIA 


* 











© '@ 3 
@ @eo ( 


@ Because of the above and other properties, beryllium- 
copper insures positive action, stability and accuracy in 
pressure responsive elements over long periods of time. 
High elastic strength means greatest space economy or 
widest working range with maximum sensitivity. These 
characteristics offer special advantages in designing dia- 
phragms, bellows and bourdon tubes in devices for measur- 
ing and controlling temperature or pressure. Valuable data 
in this field is contained in ‘Production of Metal Diaphragms” 
available upon request. 










PLASTICS MOLDS 


@ Through excellent castability which minimizes machining, 
beryllium-copper finds increasing use in cavities and forces 
for the injection molding of plastics. In many instances, 
BERYLCO 275C molds produced by sand, investment and 
pressure casting methods give decreased operating and 
tooling costs over long or short runs. In addition to good 
compressive and impact strength, the relatively high thermal 
conductivity of this alloy insures substantially higher pro- 
duction rates than obtainable in steel molds. Write for 
“Cutting Costs With Beryllium-Copper Molds.” 
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To eliminate trouble-making pins, pivots, etc., 
7 you need Simple Solenoid Action 


The insulating cross bar, carrying the 
moving contacts of the Allen-Bradley 
starter, are mounted right on the sole- 
noid plunger. No linkages ... no pivots 
or pins. 





' 
To get small size and to permit close mount- 
2 ing, you need Enclosed Arc Hoods 





The solenoid construction, with its straight 
up and down motion and enclosed con- 
tacts, is extremely compact. Units can 
be mounted close together on panels or 
in machine bases. 


To eliminate contact maintenance, you need 
3 Silver Alloy Contacts 


The patented silver alloy contacts, pio- 
neered by Allen-Bradley on Bulletin 709 
solenoid starters, have made contact 
maintenance, such as filing, cleaning, 
and dressing, unnecessary. 





4 To make panel mounting easy, you need 
Unit Construction 


Allen-Bradley also pioneered the self- 
insulated starter mounted on a metal 
back plate. Bulletin 709 solenoid start- 
ers can be grouped closely on control 
panels of all types. 





ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 








Bulletin 709 solenoid starters in 
Sizes 0 to 5, inclusive, for motors up 
to 100 hp, 220 v; 200 hp, 440- 
550-600 v. 





Bulletin 709 solenoid starters, in 
Sizes 6 and 7, for motors up to 
300 hp, 220 v; 600 hp, 440-550- 
600 v. 


Ample space is provided for the 
heavy conductors to line and motor 
terminals. Allen-Bradley starters are 
available in enclosures for every 
service .. . indoor or outdoor. 











Everywhere—hats are off to the SIZE-MARK 
on PARKER-KALON Socket Head Cap Screws 


TOOL CRIB BOSSES ; = ’ ASSEMBLY WORKERS 
welcome it because sorting is | = are all for it because sizes 
made so much easier and quicker are always issued correctly. 
. ++ @ glance at:the head of a The Size-Mark prevents delays, 
P-K Screw immediately tells you helps them make better time on 
its size. — the job. 


APPRENTICES 


cheer the Size-Mark on P-K SALES MANAGERS, TOO 
Screws because it protects SS . hail the Size-Mark on P-K Screws. 


them from errors . . . enables 
them to learn sizes faster and do 
a better job. 


It's a definite sales advantage 
because it saves time for cus- _ 
tomers’ service men in reassembly. ~ 


And the GEAR GRIPf prevents slipping — even 
when fingers are oily! Send for samples .. . see for 
yourself how P-K* Size-Marked Socket Head Cap 
Screws can put your product ahead, assembly-wise 
and sales-wise. Parker-Kalon Corporation, 200 
Varick Street, New York 14, N. Y. 


. . Size-marked Engineered Hex Keys 


Key size, and corresponding socket set and cap 
screw sizes, are clearly stamped on the arm of 
Parker-Kalon Engineered Hex Keys. P-K Hex Keys 
are again available in attractive, compact steel 
cases with easy-to-use key island (Set No. 111), 
and in durable plastic pouches (Set No. 45). 


PARKER-KALON' ("7 SOCKET SCREWS 


SIZE-MARKED SOCKET HEAD CAP SCREWS * GROUND THREAD SOCKET SET SCREWS * FLAT HEAD SOCKET CAP SCREWS 


STRIPPER BOLTS * PIPE PLUGS * HEX KEYS * AVAILABLE EVERYWHERE THROUGH ACCREDITED DISTRIBUTORS 
*TRADE MARKS REG. U.S. PAT. OFF. tu.s. DESIGN PAT. NO. (26,408 
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Photo: Courtesy of 
Barber-Colman Company, 
Rockford, Illinois. 


Want to assure 
DEPENDABLE 
machine tool 
performance? 


Rome 
Synthinol* 
Machine Tool and Control 
Wire is the answer 


Underwriters’ Laboratories approved 
as Type TW, with end use approval for 
80°C operation in air; 60°C operation 
exposed to oil and in wet locations. 
... Conforms to National Machine 
Tool Builders’ Association Standards. 


It Costs Less to Buy the Best... 
Buy Rome Synthinol 


“TRADEMARK REGISTERED 


ROME CABLE CORPORATION 
Dept. EM-6, Rome, N. Y. 


Please send me the Rome Synthinol Bulletin 101 
acer oc show ba ienngeebacoent 
Company 
a ae cai tt sal ancsaienbaencticeemnsen coeeteonsevome 
SN sig teciabtiedieiaga aac OD ain OD scansnns 
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Machine tools are built for rugged service. Heat, vibration 
oil, corrosive fumes, chemicals, moisture . . . all, or any 
combination of these service conditions may be provided 
for from the standpoint of machine design. But, unless the 
electrical circuits of your machine tools are similarly pro- 
tected, you cannot count on dependable performance. 

That is why it will pay you to specify Rome Synthinol 
Machine Tool and Control wire. Its thermoplastic insula- 
tion is highly resistant to flame, moisture, acids, oils or 
cutting solutions. Rome Synthinol is made to stand the 
abuse of high speed, automatic operation. It is available 
in a wide variety of clear, permanent colors for easy cir- 
cuit identification. Successful machine tool manufacturers 
depend upon it for its consistently high quality. 

For the complete story, ask for Bulletin 101. Coupon 
below is for your convenience. 


ROME CABLE Oy 


Mg 


’ 
| ROME - | : () 
From Bar to Finished Wire Vy 


ELECTRICAL MANUFACTURING § IU 








Kontrolled Seem 
of 
SPECIAL 
ELECTRICAL 
PORCELAINS 


Fit Precise Needs 


FOR EXAMPLE: 


If your product requires insulation that will 
withstand electric arcing... 


If you need an insulating material that will not 
alter its properties under the influence of 
corrosive conditions... 


If your insulating part is to be placed in 
proximity with metal parts to be soldered or 
brazed . 


If your insulation requirements call for a ma- 
terial of great rigidity and physical strength... 


invedtignio the: ese of mabied SPONSORED BY THESE MEMBERS OF THE 


Ee eee Sasa ea ase eae eet de a 
your designs. By simply vary- 
ing the ingredients, Special CVU GaP Cae BNL UU 
Electrical Porcelains can be 
made to fill an impressive list 


of electrical needs. Any of the 


ee ? THE AKRON PORCELAIN CO. NEW JERSEY PORCELAIN CO. 
companies listed will be pleased 3000 CORRY AVE., AKRON 14, ous NEW YORK AVE. AND PLUM ST., TRENTON 5, N. J. 


to cooperate with you, prompt- THE CERAMIC SPECIALTIES CO. PORCELAIN PRODUCTS, INC. 


eae . . 444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 1241 WEST FRONT STREET, FINDLAY, ONIO 
ly and realistically, in working THE COLONIAL INSULATOR CO. SQUARE D COMPANY 
out problems of electrical in- 937 GRANT STREET, AKRON 11, OHIO 6060 RIVARD STREET, DETROIT 11, MICH. 


sulation. ILLINOIS ELECTRIC PORCELAIN CO. THE STAR PORCELAIN CO. 


P. O. BOX 272, MACOMB, ILL. 71 MUIRHEAD AVE., TRENTON 9, N. J. 


KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 


KNOXVILLE 1, TENN. 1501 E. FIRST STREET, SANDUSKY, OHIO 
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The various 

plastic components 

which make up the complete 

housing for the new KLIXON C9150 
manual motor-starting switch were designed 
to be made by automatic molding... 

to assure uniformity of parts, material 
savings, and controlled inventories. 











The battery of Stokes fully automatic 
200D3 molding presses at the SPENCER 
THERMOSTAT Division of Metals 
& Controls Corp., at Attleboro, 
Mass., produce identically 
accurate parts... quickly 
...and at remarkably 
low costs. Filling hoppers 
and removing finished 
parts are the only labor 
requirements once the 
presses are set up for 
automatic operation. 









Stokes fully automatic 
molding presses... there 
are many different models 

...are high-speed, flexible, 
foolproof, economical pro- 
duction units designed to 
produce a wide variety 

of simple or complex 

parts... by the hundred 
or by the million. 















If you want to know what 
fully automatic molding can do for 
you, send samples or blueprints of 
your parts for a free analysis. . . 
there is no oligation, of course. 


[i;] F. J. STOKES MACHINE 


F. J. Srokes MACHINE Co. 0 Our parts or blueprints are attached for your free 
5996 TaBor Roap : analysis. 
PHILADELPHIA 20, Pa. 0 Send your bulletins on Stokes fully automatic mold- 


ing presses. 


| | 
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(and other hard-to-start applications) 


oe 


® 


Three performance characteristics make the Hoover Motor— 
either single-phase, capacitor-start or polyphase type—ideal for 
your hard-to-start, continuous-duty application: 


@ High starting torque—400% in fractional H.P. units, 
300% in integral H.P. units. 


® High running torque—300% in fractional H.P. units, 
250% in integral H.P. units. 


@ Full load speed maintained to within 25 R.P.M. of 
rated value at 125% load. 
For long, trouble-free service on the toughest job, specify ‘Hoover’ — 


superior products of Kingston-Conley ‘‘know-how” and Hoover's 40 
years of making fine electrical products. 


Hoover's split-phase motors are equally desirable for easy-to-start, 
quick-to-accelerate applications. aakouy starting torques, high 
overload capacities. Available in % or Ys H.P., with either sleeve or 
ball bearings, rigid or resilient mounts. 


THE HOOVER COMPANY 
North Canton, Ohio 


Kingston-Conley Division 
72 Brook Ave., North Plainfield, N. J. 
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a BELOW CEN, 


would freeze an eskimo 


... WON'T FREEZE YA RG LAS 
Ta 


Tae 60° ABO 
7 lee 

FOLDER would roast the devil 
\ ~ ee WON’T ROAST 


VARGLAS 
. SILICONE 
“a wld 

Fit 
Efficient at 500° F. or more in some applications—yet com- 


Electrical Insulating 
Tubing and Sleeving 
lead wire and tying cord 
pletely flexible at —85° F. Resistant to moisture and lubri- 
cating oil—flame resistant and self-extinguishing—this pio- ope 
ea semine : ceased neer silicone tubing and sleeving developed by Varflex is | 


lutionary development of the strongest of all accepted insulating materials. 
Varfiex laboratories . . . 
























Varglas Silicone is a combination of Varglas—continuous filament Fiberglas; moisture and fungus 
proof; will not burn; strong and flexible at high and low temperatures; chemically inert . . . and 
Silicone High Temperature Resin—which has a natural affinity for Fiberglas; renders it abrasion- 
resistant, flexible and non-fraying. Normalizing process removes binder and organic inclusions 
from the Fiberglas; improves electrical qualities and allows uniform impregnation - 


Si a 


Investigate the NEW, low cost VARFLO Sleeving and Tubing if you 
do not have to allow for an unusually high operating temperature. 
Samples and prices on request. It’s flexible. It takes rough handling 
without loss of dielectric. It won't fray out. Made with a Fiberglas 
braid, it won’t support combustion—YET COSTS NO MORE THAN 
COTTON. 


ee eR Ss» 


Clip and mail this coupon TODAY! 


VARFLEX CORPORATION 


309 N. Jay St. Rome, N. Y. | 
Please send me folder containing free samples of Varglas SILICONE products. 
| Makers of 
se 1 \Q — Hlctrical Insulating 
a Zone. a Tubing and Sleeving 


Company 
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LOCK WASHERS 


a type and size for every locking need! 
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PRODUCTION PLANNING IS OFTEN 
SIMPLIFIED WITH @.Ueeae dl. 


ZINC AND ALUMINUM DIE CASTINGS 








MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 10, WIS., U.S.A. PP eee 


ANCIENS ATELIERS GASQUY., 31 Rue du Marals, Brus- or Det te : i 
sels, Belgium, sole agents for Belgium, Holland, France, © Crgercenced ca LUBRICATION FOTIA, 
and Switzerland. 

WM. COULTHARD & CO. Ltd., Carlisle, England, sole © Originators of Really 


agents for England, most European countries, India, Aus- is 
tralia, and New Zealand. High Speed KR TOOLS 
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ANOTHER 
“Preference-Proof’’: 


STORY: + 





Mall Chain Saws have 


SOMETHING EXTRA to OFFER 







Double Shielded 
Ball Bearing 


Whether it is a sapling or a giant redwood, you sim- 
ply step up to the tree with a Mall Chain Saw and it 
is T-I-M-B-E-R almost at the word go. 
Mall engineers, like other leading designers, use 
Norma-Hoffmann Precision Bearings in their gaso- 
line engine Chain Saw for dependable performance. 
They know that these bearings add an extra to the 
ee with long life and low upkeep. 

all uses a roller bearing at the lower end of the 
connecting rod, the crankshaft rotates on four single 
shielded ball bearings. A double shielded and single 
shielded ball bearing is used in the transmission. 
Idling speed of the engine is 1600 rpm... . work- 
Field Offices: Cincinnati @ Cleveland @ 


Detroit @ Chicago @ 


SS 


zee. eae 


ing speed under load is 4500 rpm. . . . maximum speed 
under no load is 5000 rpm. 

You, too, can add an extra something to your products 
with Norma-Hoffmann Precision Ball and Roller Bear- 
ings. Write for catalog and engineering assistance. 


a 


BEARINGS 


Pe CW@BALL © ROLLER © THRUST 





NORMA-HOFFMANN BEARINGS CORPORATION 
Stamford, Connecticut 


Dallas @ Phoenix @ Los Angeles @ San Francisco @ 


Seattle 





NICKEL SILVER ssi noice 


clear through—ranging from a soft ivory white in the 
low-nickel alloys, to a brilliant silvery white in alloys 
upwards of 18% nickel. It has higher strength and greater 
resistance to general corrosion than brasses containing 
an equal amount of copper. 

It’s a highly malleable and ductile metal, too . . . readily 
drawn, stamped, formed, spun, swaged, upset, forged, 
extruded, machined, soldered, brazed or welded. 

Its durability, beautiful luster, ease of fabrication 
and moderate price, account for its broad acceptance 
in so many fields—both decorative and utilitarian. 

Each year, millions of pounds of Anaconda Nickel 
Silver are produced by The American Brass Company 
—in all commercial forms—in all standard compositions, 
finishes and tempers. We'll be glad to recommend the 


alloy best suited to meet the individual requirements of 
your products. Address the General Offices, Waterbury 
20, Connecticut. In Canada, New Toronto, Ontario. sos. 












NEW RUBBER SPRING PROVIDES UNIQUE BENEFITS 


Used on new tractor seat, it eliminates slow-down from rider fatigue . . . increases production 
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GOOD-BYE TO “ROUGH RIDING.” As th 
tractor rides over rough ground, the seat’s rubber tor 
sional springs twist and turn with each jolt, cushioning shoe 
and leveling out the sharp rebound. Result: less fatigue for th 
farmer... greater working efficiency ...more daily output 
from the tractor in the same amount of time! 








‘| 

a | THE PRINCIPLE OF THE THING. These stabilizing springs operate on SMOOTH SEAT FOR EVERYONE. A twist of this tie bolt and the seat 

1 a torsional principle ... consist of a thick layer of carefully spring can be adjusted to provide the utmost comfort for the 

4 compounded rubber, sandwiched between meta! plates. Springs slimmest farm girl or the huskiest male. Another good example 
were especially developed by U. 5. Rubber engineers for the of the results obtained by manufacturers who bring theif 
manufacturers of this revolutionary new seat. problems to U.S. Rubber’s engineering staff! 


Hundreds of different products, from baby carriages to railway 
cars, can be improved by the use of the new U. S. Rubber 
Torsional Spring. It may well be that your own product, 
whether on the market or in the design stage, can obtain with 
this spring the competitive advantage it requires for real suc- 
cess. The tractor seat above is only one instance of how this 
| versatile development aided a manufacturer. Ask “U.S.” engi- 
neers to investigate its possibilities for your product. Write 


| UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20,N./Y. 









































Reduce Costly Motor Failures! 


TOUGH WINDINGS 


ic motors 





Now you can cut down electric motor failures— 
so costly in down-time and repair expense. 
Electro Dynamic industrial motors assure you 
actually much longer service and sure-fire, 
trouble-free operation—because they have extra 
E. D. DRIP PROOF INDUSTRIAL MOTOR. For use under ordinary eee aa petit REE Ee 
z industrial conditions not requiring protection from splashing tough—at the windings. 
the liquids or from atmosphere laden with dirt of metal chips. Half a century ago, Electro Dynamic began 
pu building electric motors for submarines. As 
submarines developed and cruising ranges in- 
creased tremendously, E. D. windings — the 


the 





SPLASH PROOF 
for installation where 


the motor is subjected heart of the motor” — had to be made tougher 


to splashing liquids or and tougher to keep pace with the requirements 
hosing down for clean- 


of gruelling undersea service. Thus special skills 
and superior insulating materials now go into 
E. D. windings to give E. D. motors the added 
strength, endurance, and vital dependability 


TOTALLY wey needed aboard subs and the many new ships 
(Fan Cooled) 





F in dirt-lod : equipped with E. D. power. 
r use in irt-laden 
mien especial- 4 y Today you can benefit from these great ad- 


ly where the installa- . ' vances in electric motor manufacture. For E. D. 
Sao @ moter J , industrial motors inherit all the qualities of 
Perey toughness, long life, and dependable perform- 
ance that have been developed for the famed 
sea-going units. 
Tce E. D. industrial motors are built in a wide 
Fer mi i aienigtions range of types and sizes—1 to 250 h.p., A.C. and 
ally dirty atmospheres, D.C. It will pay you well—and cost you nothing 
particularly when me- —to get all the facts on E. D. motors. Write today 
tallic dust is present. for illustrated literature. 


ELECTRO 
DYNAMIC 


a lcoOomlUmlUC 





Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Reques?, 


Industry has learned what marine engineers have known since 1880 


ELECTRO DYNAMIC e Division of the Electric Boat Company e Bayonne, N. J. 
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FIELD 
SERVICE 


How MICRO SWITCH ENGINEERING 


provided just the right precision switch | 


Tape recorders are precision instruments, | 
built for long, hard service... often in the 
hands of inexperienced operators. 


Few precision switch requirements, therefore, 
are more exacting than those brought to” 
MICRO SWITCH ENGINEERING by the? 
design engineers of a Midwestern manufac. | 
turer of the recorders. 


The need was for two small, precise snap- 

action switches to serve as “forward” and 

“rewind” limit switches. These switches had] 
to be sensitive enough to respond to delicate) 
operating conditions ... yet sturdy enough 

to operate at all times without failure. 
Out of a wealth of experience with every 

known type of precision switching problem, 7 
MICRO SWITCH engineers provided two) 
switches which have operated so success) 
fully that the manufacturer tells us that 
there hasn’t been a single instance of per- 

formance failure. 


This is but one of more than 4600 different} 

switching requirements that MICRO SWITCH 

ENGINEERING has met and solved. It is? 

Illustration shows location Hee one more example of why thousands of de-” 

in tape recorder of two Fall sign engineers have come to rely on MICRO” 
MICROprecisionswitches [giamumamlley SWITCH products as basic components. 


which perform the func- Es - Your switching problem may be one we have) 
tions of ‘‘forward” and , already solved for somebody else. It may be? 
“rewind” limit switches. ; entirely new and different. In either case,; 
These switches are sensi- [i . ; you can save time by inviting the cooper) 
; ation of MICRO SWITCH engineers whose} 

recommendations have met the needs ri 
: : than 4600 applications successfully. or 
money eepuge to eperate mee write MICRO. SWITCH, ecgeet Illinois, 
atall times without failure. 
or any of our branch offices. . 


tive to respond to delicate 
operating conditions . 





4600 design needs successfully! 
x 2 
MUU aE 


pe DEVELOPMENT STANDARDS 


ba ol:t amt always NEWS for MICRO SWITCH ENGINEERING 
reed Te tl Tutte provides wide variety of rugged 


MICRO SWITCH ENGINEERING housings for protection, mounting 
means, conduit connections and 
development 


versatile application 


















oO Micro-Limit heavy duty housing with 
roller arm adjustable in 870 positive 
lock positions through 360 degrees. 
Sealed against entrance of dirt, dust 
or moisture. 


ra) Die cast housing with sealed roller arm 
actuator for fast cam operation. Avail- 
able in four other actuator designs and 
for side or bottom mounting. 










a} Sealed plunger actuator housing for en- 
closing one or two small V3-1 switches. 






Here is the o Explosion-proof housing for use in haz- 
ardous and explosive atmospheres. 


NEW MICRO SWITCH Supplied — either plunger or roller 
Subminiature...a tiny 
switch for big jobs 







@ Splash-proof housing for use under 
conditions where there is splash of oil, 
water, coolants or other liquids. Also 
supplied with plunger actuator. 


© LMR Rotary Actuator housing with 


mounting holes for four position mount- 
new field of uses for snap-action precision switches, where ing on either face. 


This extremely small MICRO precision switch opens a 










small space or light weight are important factors. 








With less than 1/15th the volume and weight of the 
standard MICRO snap-action precision switch, the new 
Subminiature measures 49/64” long, by %” high, by 
Ve aTe 









UM tM CMM e-TH Sea ert 
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MICRCG 







Enclosed in a plastic case, it is provided with pin plunger 
actuator. The circuit arrangement is single-pole, double- 


SWITCH 


throw. Terminals are of solder lug type. 








Electrical capacity tests indicate a rating of 5 amperes, 28090 70 Od seo 8) LORE ere 
115 to 230 volts a-c; and 2 amperes, 28 volts d-c. 
BRANCH OFFICES: Chicago * New York * Boston * Cleveland * Chattanooga * Los Angeles 


SALES REPRESENTATIVES: Portiond * St. ovis * Dallas * Toronto 


Copr. 1950, Minneapolis-Honeywell Regulator Co, 
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G-E finds 


MONEL Lead-Wire Springs 
do better job, cost less... 


It is always a happy experience in a designer’s life when a 
functional improvement results in lower cost as well... 

And that is exactly what happened when General Electric 
Company engineers standardized on rustproof Monel® lead-wire 
casing springs for their combination sandwich grill and 
waffle iron. 

Previously, G-E had been using coated steel springs. 

But processing difficulties made the cost of the springs too high 
... and there was always the risk of rust-vulnerable metal being 
exposed when coatings cracked, peeled or wore away. 

Experimental tests showed Monel springs to be highly 
satisfactory for this application. So G-E production engineers 
took the next step and requested quantity quotations from 
a local spring manufacturer. 

Imagine their surprise when the figures were tallied! 

The Monel springs cost substantially LESS than the 
unsatisfactory steel springs! 

In addition to being lower in cost, the Monel springs had 
these advantages: 

1. Rustproof—through and through. 

2. Highly corrosion-resistant. 

3. Good resistance to heat relaxation up to 600° F. 
4. Excellent resistance to embrittlement and fatigue. 


Of course, the versatile Inco Nickel Alloys were no strangers 
to G-E! In the combination waffle iron and sandwich grill 
pictured above, you'll find — besides Monel lead-wire 
springs -- Duranickel® cam and contact springs, and “D”® 
Nickel lead wires. 

INCO ALLOYS MAY HELP YOU, TOO 
You may find, as did G-E, that the Inco Nickel alloys can help 
you produce longer-lasting, more foolproof appliances. . . 
perhaps even at a lower cost! You can find out quickly by 


describing your problems to George Anner of Inco. 
Why not write him today? 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 

































Automatic Sandwich Grill and Waffle Iron, 
made by General E'ectric Company, 

Bridgeport 2, Conn. The lead-wire casings in 

this popular G-E appliance are close-wound of 
.026 in. diameter Monel wire. Cam and contact 
springs are Duranickel. Lead wires are ‘‘D” Nickel. 


EMBLEM .. OF SERVICE 


NICKEL 4 ALLOYS 


MONEL® * "K” @ MONEL + "R”@® MONEL « "KR" @ MONE 
INCONEL® ¢ NICKEL * "D” ® NICKEL ¢ "L” @ NICKEL 
DURANICKEL® ¢ PERMANICKEL® ¢ INCONEL"X"® 


ELECTRICAL MANUFACTURING 





Displays the product .. . suggests itself 
as a gift... prompts the purchase... 
simplifies the sale... encourages “take- 
with” buying . .. eliminates repacking 
and rewrapping ... offers re-use value 
... is adaptable to mailing. Give 

your product package action to make 
it stand out above competitive 
merchandise. Consult Hinde & Dauch, 


Executive Offices, 5004 Decatur St., DO YOU MANUFACTURE GIFT ITEMS? Write for color- 
ful, beautifully illustrated booklet, “Setting the Stage 


Sandusky, Ohio. for Holiday Merchandising,” outlining the secrets of in- 
creasing sales through corrugated gift boxes. 


FACTORIES AND SALES OFFICES IN: Baltimore * Buffalo * Chicago * Cleveland * Detroit * Gloucester, N. J. * Hoboken, N. J. * Kansas City, Kan. * Lenoir, N.C. * Richmond, Va. * Sandusky, Ohio 

. Lovis * Watertown, Mass. SALES OFFICES IN: Akron © Battle Creek © Cincinnati * Columbus * Denver * Erie, Po. * Fairfield, Conn. * Findlay, Ohio * Greensboro, N. C. * Indianapolis * Miomi 
Minneapolis « Olean, N. Y. * Omaha * Philadelphia * Pittsburgh * Reading, Pa. * Roanoke, Vo. * Rochester * Toledo * Worcester, Moss. IN CANADA, HINDE & DAUCH PAPER CO. OF CANADA, LTD., 
Sorento * Montreal * Chatham * Calgary * Halifax * Hamilton * Kitchener * London * Peterborough * Quebec * Regina * St. John, N. B. * St. John's, Newfoundiand * Vancouver * Winnipeg 
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custom moider’s know-how 


I; pays to use your 


Results for camera maker: ‘‘Luxury’’ model 


at volume-market price 


PROJECT 
Two-part body 
for 3-dimensional camera 


, CUSTOMER 
Stereocrafters, Inc., Milwaukee 


MOLDER 
Dickten & Masch Mfg. Co. 
MATERIAL 


Medium-impact, high-finish 
Durez phenolic plastic 





OPPOSITE VIEW reveals bosses and additional recesses in 
a variety of shapes (4) produced in the molding process. 


These aid in simple, fast camera 
ee in position and 
en 


cut edges typical of this entire job. 





Quite often, you must take something 
apart to realize how important a cus- 
tom molder has been in lowering its 
cost or improving its performance. 
Not so with this brand-new Videon 
Camera. It is priced in a bracket that 
will open up the hobby of 3-dimen- 
sional picture-making to thousands of 
eager Customers. The key to this fact is 
a sleek black plastic body, which cuts 
many dollars off the selling price. 
Only the skill of accomplished 
molders could have effected the econ- 
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RET 


assembly. Ribs (5) at both 
permit easy wind- 
; in same 
traps (6) on which camera opens and closes have square- 


. 
~ ee a 


. Light 


omy inherent in the molding process 
to the extent realized in this camera. 
The two piece body, plunger molded, 
had to conform to the close tolerances 
necessary in a good camera. With in- 
tricate undercuts, through-holes, func- 
tional ribs, and molded-in metal inserts 
to be provided, the problem was solved 
with a mold having removable inserts. 

This molding ‘“‘know-how”’ pays the 
manufacturer in a number of ways. In 
much-reduced cost of delivered parts. 
In assembly time saved. In a lower 


RESINS 





PHENOLIC 






FRONT, TOP and half of both ends of camera body are molded 
in one piece. Cured plastic holds molded-in metal inserts in 
position {1). Numerous recesses (2) are produced with re- 
movable mold sections. Material has natural lustrous finish; 
dull finished inside walls (3) produce non-reflecting surfaces. 
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selling price, a broader market, and a 
high degree of user satisfaction. 

Close examination in practically any 
field of production will show you in- 
stances of this pay-off that custom 
molders offer. Their knowledge of 
mold design and mold-making — and 
of the flow and service properties of 
Durez phenolics—should have a place 
in your plans 

Call freely on your molder in solving 
your problems. Use the special knowl- 
edge of your Durez technician too. 








MOLDING COMPOUNDS 
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PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 


ELECTRICAL MANUFACTURING 












NEW REVERSING CONTACTOR 
FOR CONTINUOUS DUTY 


A new small reversing contactor announced 
by Struthers-Dunn, Inc., 150 N. 13th Street, 
Philadelphia 7, Pa., is constructed for contin- 
uous duty control of A-C or D-C equipment 
such as hoists, door operators and motorized 
valves. The design of this new Type 175KXX 
contactor has been based on broad experience 
in applying previous Struthers-Dunn contac- 
tor types and incorporates advantages such as 
greater ruggedness and the ability to with- 
stand continuous service. The new unit is 
ideal for built-in applications and completely 
serviceable from the front. 

The contactor consists of two 3-pole sole- 
noids for forward and reverse operation 
mounted on a common frame and mechani- 
cally interlocked to prevent simultaneous 
closure. Contacts are completely insulated 
with Melamine to minimize arcing damage. 
Open arc chutes allow rapid cooling and es- 
cape of ionized gases. 

Auxiliary contacts can be added for electric 
lock-up or interlock. All fixed contacts are 
interchangeable as are the moving contacts 
and corresponding parts on each solenoid. 

Data Bulletin 7100 containing full details 
of the contactor will gladly be sent on re- 
quest. 


NEW DB TIMER 


for Simplified Control of 
Continuous Process Work 





_A unit for the automatic timing of con- 
tinuous processing work where the various 
Process periods bear a percentage relationship 
to the total time cycle has been introduced by 
Struthers-Dunn, Inc., 150 N. 13th St., Phila- 
delphia 7, Penna. In addition to eliminating 
the need for numerous cascaded timers, the 
new Struthers-Dunn Type DB Timer usually 
requires much less auxiliary control equip- 
ment. An entire process combining many op- 
€rations can readily be set up on the single 
dial of the DB Timer. Adjustments of both 
the total time cycle and the timing of indi- 
Vidual periods can easily be made. 

tite for Struthers-Dunn Data Section 7110. 
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BALANCED 
ARMATURE 


for vibration 


Seti lata:) 


a 


eat ite V5 
FRAME 


Zeya datel a 





resistance 


Military Type MINIATURE 
55% MORE MULTI-POLE D-C RELAY 


COIL VOLUME 


a Sa Here are miniature, low wattage d-c re- 
oer ee lays that really stand up under extreme 
conditions of shock and vibration. False 
contact operation is avoided without sac- 
rificing desirable electrical characteristics 
—and at no extra relay cost. Available 
Ut ial in any contact arrangement up to 4-pole 
GAP double-throw. Open, plug-in base, metal 

CU a encased or hermetically-sealed types. 
magnetic efficiency Write for Bulletin L2610. 


STRUTHERS-DUNN, INC. 
150 N. 13th St., Philadelphia 7, Pa. 


BALTIMORE @e BOSTON e BUFFALO e CHARLOTTE @e CHICAGO e CINCINNATI 
CLEVELAND e DALLAS e DETROIT @e KANSAS CITY e LOS ANGELES e@ MINNE- 
APOLIS e MONTREAL @e NEW ORLEANS @ NEW YORK @ PHILADELPHIA® PITTS- 
BURGH e ST. LOUIS e SAN FRANCISCO e SEATTLE © SYRACUSE @® TORONTO 
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The angle of tilt is a mighty important thing to consider 
when selecting a mercury switch. 

Honeywell Mercury Switches give you positive action with 
minimum movement. Some of them need to move only 34 
of | degree . . . yet it is enough to insure certain contact 
and clean break. 

Honeywell Mercury Switches are tiny and compact . . . are 
adaptable to unusual mountings. They have no open con- 
tacts ... are sealed against dust, gas and corrosion. 


Write for a copy of new Catalog 1343 for down-to-earth 
information, for greater latitude in product design . . . or 
ae call in your local Honeywell engineer for a detailed dis- 


eee ies cussion of a particular application. 
FOR ADVANCED 


INSTRUMENTATION 
gegen: MINNEAPOLIS-HONEYWELL REGULATOR CO. 


INDUSTRIAL DIVISION 


4466 Wayne Avenue, Philadelphia 44, Pa. 
Offices in 73 principal cities of the United States, Canada and throughout the world 


POSITIVE ACTION | 
LOW ANGULARITY 


SPECIFY HONEYWELL 
Mercury Switches 


LONGER LIFE | 
WIDE SELECTION 


Mercury Suitches 


FOR POSITIVE ACTION 


ELECTRICAL MANUFACTURING 








3 
BASIC 
CONSTRUCTIONS 


... over 125 variations 
to choose from 


ROCKBESTOS PLAIN ASBESTOS 
Plain impregnated felted asbestos 
—for temperatures to 392°F, 
voltages to 300 volts 


ROCKBESTOS ALL-ASBESTOS 
Impregnated felted asbestos plus 
asbestos braid —for temperatures to 
392° F, voltages up to 300 volts 


| 


ROCKBESTOS A. V. C. Varnished 
cambric or acetate tapes protected 
with impregnated felted asbestos 
and asbestos braid — for tempera- 
tures to 230° F, voltages to 5000 
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.»» WHEN YOU WIRE WITH PERMANENTLY INSULATED 


ROCKBESTOS 


When you wire with Rockbestos, you’re actually buying insurance 
against repair and replacement troubles of your electrical products. 

Why? ... because Rockbestos wires and cables are permanently 
insulated with impregnated felted asbestos. And that means they 
can stand plenty of heat without baking out, cracking or flowing. Nor 
will they deteriorate under oxidation and age... rot, bloom or swell 
in contact with oil, grease or corrosive fumes. 

That’s why you can pull repair costs down... push product repu- 
tation up, when you wire with Rockbestos. Write for catalog or 
better still see the Rockbestos Field Engineer... he’s a specialist 

in Hi-temperature wire problems. 
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_ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


NEW YORK BUFFALO CLEVELAND PITTSBURGH 
DETROIT CHICAGO ST. LOUIS 
LOS ANGELES OAKLAND, CAL. 
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you can 6E SURE.. ie irs 


Westinghouse 


@ All-sTeeL BRACKETS DOUBLE-SEALED PRE-LUBRICATED BALL BEARINGS 


t 2) INDIVIDUALLY REMOVED CAST BRASS HEAVY-DUTY PRESHAPED ARMATURE COILS 


BRUSHHOLDERS 
STEEL-GASKETED CONDUIT BOX 


© SHELL-wOUND FIELD cons ROLLED-STEEL FRAME 


aweenannnn=—!/f you figure LIFE-COSTS...you'll figure LIFE-LINE == 


ELECTRICAL MANUFACTURING 
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SK DEPENDABILITY 


Wrapped in Steel 









in the NEW 


Thirty-nine years at hard labor—in steel mills 
...in mines...in a thousand and one appli- 
cations—have proved the dependability of the 
type SK d-c motor. Now, new dependability 
has been added—new motor stamina... new 
freedom from maintenance... new value for 
d-c motor users. 


MAXIMUM STRENGTH AND RIGIDITY— 
Heavy steel end brackets and rolled-steel 
frame stand up to the shocking, jarring blows 
so often encountered in rugged d-c service. 


SIMPLIFIED SERVICING— Readily accessible 
through spacious opening in front bracket, 
brushholders may be removed individually. 
Armature coils, wound from Tufvar wire and 
treated in Thermoset varnish assure long life 









D-C MOTOR 


. .. reduce trouble from shorts and grounds, 
Double-sealed pre-lubricated bearings (proved 
in over half a million motors) put an end to 
greasing problems. 


INDIVIDUAL FIELD COIL UNITS—One coil 
may be replaced without expense of replacing 
all...or discarding pole piece. Just slip the 
new coil in place .. . save repair costs. 
These are a few highlights of the new, all- 
steel Life-Line type SK d-c motor. Get the 
complete facts on series, shunt, or compound 
motors ... frames 203-365 ...in1to 30 hp 
ratings. Contact your local Westinghouse 
representative. Ask for a copy of “D-C Motor” 
Booklet B-4595, or write Westinghouse 
Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-21549 
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PERFECT “CAST” ASSURES A 
PERFECT PRODUCT! 


N the Chase mills very special attention is 
I given to the “cast” of copper alloy wire. 
Stresses that cause non-uniform uncoilingand 
twisting are eliminated by extreme care in 
manufacture. 

Chase wire for cold-heading or extruding 
or to be otherwise plastically formed will 
flow uniformly. You can thus be sure of a per- 
fect product. And many critical tests on Chase 
wire take place every day, to assure you bright, 
beautifully clean wire of even temper... wire 
free from physical defects, accurate in dimen- 
sions. 

Chase regularly makes 22 different alloys 
in wire form to suit your every need. Call 
your nearest Chase Warehouse or Service Of- 
fice for complete information. 


The Nalions Headguadeds fn 
BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK handiest way to buy brass 
ALBANY! ATLANTA BALTIMORE BOSTON CHICAGO CINCINNAT! CLEVELAND DALLAS DENVER! DETROIT HOUSTON} INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUK: 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER+ ST. LOUIS SAN FRANCISCO SEATTLE WATERBURY f 
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NION SPECIAL MACHINE CO. of Chicago stresses the “‘per- 

formance leadership’’ of their improved Lockstitch Sewing Ma- 

chine pictured above. It offers—1. High production, 2. Fast 
acceleration, 3. Low maintenance, 4. Dependability, 5. Quality 
work, 6. Easy operation. Foremost among the parts responsible for 
the brilliant performance and long life of this excellent sewing equip- 
ment is G.S. Fractional Horsepower Gearing. Manufactured in pro- 
duction runs, with almost uncanny precision and uniformity, G.S. 
Small Gearing is specified by many of our country’s most particular 
buyers from coast-to-coast. If your product calls for Gearing from 12 
to 96 D.P. you are sure to benefit by submitting your needs to our 
skillful engineers. You see, we’ve been making better Fractional 
Horsepower Gearing exclusively for over 30 years! You can expect 
production runs uniformly made to the most exacting specifications 
from any type of materials, and delivered on schedule. Write today for 
suggestions, ideas and cost estimates. No obligation. 


free G.S. catalog-bulletin describing many different types 
SEND FO and applications of our Fractional Horsepower Gears. 


BAIR Se eee 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


MEMBER OF 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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‘ Insulated and sheathed with polyvinyl plastic, underground service 
cable needs no expensive braid or lead sheathing. 


i 


SOEUR 


Polyvinyl plastic insulation won't propagate flame. Its excellent 
electrical properties insure extra protection. 


Smooth surface and bright NEMA colors of polyvinyl plastic 
insulation permit easier installation, quick identification. 


Underground, overhead, all around 


. . . this modern house has wire insulated with 


polyvinyl plastic 


OBAWISE contractors specify mod- 
ern witing — polyvinyl plastic insu- 
lated—for modern homes because: 


1. t has superior electrical properties 
—permits thinner insulation— 
therefore more conductors per 
conduit. 


2. Saves time and money—is smooth, 
easy to handle and install. 


3. Is tops in safety—resists flame. 
Extreme toughness and abrasion 
resistance give added insurance 
against shorts. 


B. F. Goodrich Chemical Company 


4. Is long-lasting —not affected by sun- 
light, water, grease, oil, oxidation. 


5. Available in brilliant colors— making 
hook-up and circuit tracing easy. 


It’s easy to see why polyvinyl 
plastic makes superior electrical in- 
sulation for domestic, industrial or 
utilities wiring. Easy, too, to see 
why Geon polyvinyl materials lead 
the field — will continue to do so 
through constant research and 


improvement. 


For all-around savings and safety, 
specify polyvinyl plastic insulated 
wire. If you have any special prob- 
lems or applications, we'll gladly 
help. Please write Dept. GF-6, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. 


A DIVISION OF 
THE B. F. GOODRICH COMPANY 


GEON polyvinyl materials ¢e HYCAR American rubber ¢ GOOD-RITE chemicals and plasticizers 
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WHERE CAN YOU USE 
THIS HANDY CUSHION TAPE? 


Do squeaks and rattles cause trouble in your product? 
Are there places where a non-skid surface would make 
your product easier or safer to use? Do adjacent parts 
rub or need to be cushioned against possible shock? For 
a simple solution to production “bugs” like these, use 
Armstrong’s DK-153 Tape. 


Armstrong’s DK-153 Tape is a resilient, high-friction 
material made of cork-and-sponged-rubber backed with 
a pressure-sensitive adhesive. To apply, you simply 
strip off the protective fabric backing and press DK-153 
into place. It will adhere to any clean, dry surface. 
Normally supplied in rolls, DK-153 Tape is available 
also in shapes die-cut to your specifications. 

The next time you need a simple and inexpensive way 
to quiet squeaky joints, make slippery surfaces non- 
skid, or cushion adjacent parts, try Armstrong’s DK-153 
Tape. For further information and samples, write Arm- 
strong Cork Company, Gaskets and Packings 
Department, 9506 Arch Street, Lancaster, Penn- @® } 


sylvania. DK-153 Tape is available for export. 


ARMSTRONG’S 
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IT CUSHIONS PARTS 


Strips of DK-153 may be ap- 
plied quickly and easily where- 
ever needed to cushion glass 
television tubes from chassis. 


IT ELIMINATES SQUEAKS 


DK-153, installed between 
frame and body panels on 
buses, prevents squeaks and 
eliminates destructive abrasion. 


IT PREVENTS SLIPPING 


Office machines, equipped with 
pads of DK-153, won't slip on 
polished desks and counters. 


DK-15:5 TAPE 


One of Armstrong’s Cork-and-Rubber Products 





Micah is a “man of action’— a dynamic character — knock the “h” out of him and you have just mica. 4 
Keep the “h” in and you have the symbol of a specific kind of mica — MACALLEN MICA — the best per- a 


a 
a 


former in the insulation field. 


when you think of MICA, .think of MACALLEN 


MACALLEN MICA 


MPA - MACALLEN STREET @ BOSTON 27, MASS. ~ 
THE MACALLEN CO N CHICAGO: 565 W. WASHINGTON BLVD. © CLEVELAND: 1231 SUPERIOR AVE 
60 
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I is ARROW-HART 


MANUAL STARTERS 
Type “RT” 


WITH OVERLOAD PROTECTION 
DESIGNED for DEPENDABLE OPERATION 
QUICK, EASY. MAINTENANCE 


Yes — you'll stop and start, many thousands of times, with the 
Arrow-Hart Type “RT” Manual Starters designed for quick, easy 
installation and maintenance and for long, dependable service. 
All components of these sturdy, compact units are readily- 
accessible from the front. There’s plenty of room in the box for 
wiring; contacts can be inspected, replaced, without removing 
the unit from the enclosure. 

Engineers, electricians, installation and maintenance men have 
asked for a starter that will stand up-.under hard use; that will 
be simple to install, inspect and maintain. These A-H Manual 
Starters are just what they’ve been looking for. Look them over 
and see for yourself! 

There’s an A-H Type “RT” Manual Starter for every requirement 
— standard, dustproof, weatherproof and units only. They’re 
available in Sizes 0 and 1. 


Husky, tight unit construc- 
tion is built into every A-H 
Manual Starter. 












No. 1393 an 4 No. 1395-W 
andard Starter. ee Dustproof Starter. 1-, 
phase, 112, 3 
110, 220 <x | 
pit. No. 1393-D 


Weatherproof Starter. 
Same range of rat- 
ings as above. 
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RUGGED CONSTRUCTION 


FOR QUICK, EASY SERVICE 


The construction of contact holder makes servicing 
fast and easy. Plenty of room for wiring. Parts may 
be removed conveniently, quickly and easily; replace- 
ment is done on-the-spot. 


EASY-TO-REACH 
CONTACTS 


Reach. right in, loosen two 
captive screws and the con- 
tact. carrier comes out — 
quickly, easily and without 
removing unit om the box. 
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A simple shift of the movable 


contacts releases them for quick, easy replacement. 
No screws to -lose. Shut-down time is shortened. 


SIMPLE, DEPENDABLE ACTION 


Over-center mechanism gives positive, STOP or 
START. Over-center snap action of heart-shaped 
cam-and-roll principle is activated by torque-type 


spring to give smooth, 2-way operation. The release The compact mechanism design and fine quality latching ele- 
lat . sas ; : ments provide rugged and dependable control. Ample space 
ch gives positive release on overload Pushing within the box allows for easy installation and maintenance. 


START button gives dependable relatching for reset. 


SIZE “0’—Cat. Nos. 1390, 1391, 1394 
MAX. H.P. RATINGS, A.C. 


VOLTS 110 220 440-550 
Single Phase 1 1% 1% 
Polyphase 1% 2 2 


SIZE “1 — Cat. Nos. 1392, 1393, 1395 
MAX. H.P. RATINGS, A.C. 


VOLTS 110 220 440-550 


Single Phase 1% 3 5 
Polyphase 3 5 7 Ye 
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OW SMALL-HOW BIG? 


—TINY WING NUTS ARE ZINC DIE CAST— 
SO ARE AUTOMOBILE RADIATOR GRILLES 





A 37-INCH WIDE RADIATOR GRILLE cath 


Radiator grilles on various cars are typical of some 
of the larger ZINC die castings being used success- 
fully today. In the assembly of the grille on the new 
Nash “Rambler” convertible, two 37-inch horizontal 
bars, while not the largest die castings ever produced, 
testify to the economy of this metal and method of 
production for large, complex parts. Economy, with- 
out sacrifice of quality, was the keynote in the design 
of the new “Rambler” Incidently, the name plate 
above the grille on this car is also ZINC die cast. Like 
the grille, this casting is beautifully chromium plated. 





WING NUTS—315 TO THE POUND roy 


Here is an example of big savings in little parts. These 
small wing nuts are ZINC die cast for the same reason 
as the large grille above—to do the best job at the 
lowest possible cost. No other method of quality pro- 
duction can match the economies achieved by the 
high speed die casting of these wing nuts. While 
smaller ZINC die castings have been produced, with 
equally good results, these castings serve to empha- 
size that the basic economies of the process prevail 
whether the part be large or small. 


Versatility of size or shape is just one of many desirable charac- 
teristics which have made ZINC die castings the most widely 
used. Every die casting company is equipped to make ZINC 
die castings and will be glad to discuss their advantages with 
you. Or write to us. 
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helps make sound welds here! ea 


Speer carbon brushes are installed in hundreds of motor generator sets 
because they have good contact and long life...two mighty important 
brush requisites for dependable arc welding! 


No matter what your brush requirements may be, you'll find that Speer’s 

rigid testing under actual service conditions, have made the Speer carbon brush 
an outstanding performer regardless of load conditions. 

For maximum efficiency and smooth, trouble-free performance .. . insist on 
Speer carbon brushes for any motor or generator application. 


Speer 


PANTY may Nha brushes - contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
ARERR CHICAGO’ CLEVELAND: DETROIT: MILWAUKEE*NEW YORK= PITTSBURGH 


ELECTRICAL MANUFACTURING 





MOTOR 


JUNE 1950 


| Fractional hp 
MOTOR S . 


Type 230 Shaded 2-Pole Motor. For continuous duty without fan cooling. 1/200 

to 1/50 hp at 3200 rpm. Flat Speed Torque Curve and High Starting and Pull 

Up Torque are characteristic of all type 230 Raytheon motors. Efficiency is almost 

double the value ordinarily obtained in shaded two-pole motors of this type. 
Write for Data Bulletin 1000, 


RUSSELL ELECTRIC COMPANY 


NX 


RAYTHEON TYPE 470 
SHADED 6-POLE, 1050 rpm 
INDUCTION MOTOR, “ 


Division OF RAYTHEON wmanuracturinG Co, 


4501 So. Western Boulevard Dept. F-21 Chicago 9, lilinois 








GIVE YOUR DISTRIBUTORS 


this extra assurance | 
quality and safety 


Growing competition in the household 3 
electrical equipment field only emphasizes the # | 
importance of the Flag Label on flexible cords, 
Signifying inspection and approval by 
Underwriters’ Laboratories, Inc., the Flag 
Label becomes a selling feature of your product, 
It informs your Distributor that not only the 
current-carrying wires, but the attached plugs, 
are soundly constructed and insulated. It bespeaky §) 
quality of materials as well as safety of design 
and workmanship. é | 


, » [eZ | 
That’s why many electrical ; + 5 Ly $5 
manufacturers— particularly ly i» AZ 4 ¢ [GY 
of lamps and appliances— A. = Oe 
endorse and advertise Flag + y LA 
Labelled Cords. That’s why F 
the Flag Label should be j pA ely. C 


si of your quality-safety a Smee 


A sales advantage for 


live-wire dealers— 
Any aggressive dealer will instantly 
appreciate what the word “Inspected,” — 
coupled with the familiar ‘‘Underwriters’ 
Laboratories, Inc.,’’ means to his sales sti 
The Flag Label lends confidence both to the 
seller and the buyer, and it means a better 


- An added inducement satisfied customer. 


to the purchaser— 
Experience shows that customers 
offer far less “resistance” when the 
significance of the Flag Label is 
explained. For widespread 
educational effort is bringing home 
to the public the safety and economy 
of buying electrical equipment 
thoughtfully, with appreciation for 
such plus values as inspection 
and test. 


A voluntary safety move- | 
Fire departments, educational 
institutions, and electric service 
groups have hailed the Flag Label 

as a laudable effort to safeguard 

the public. 


You, as a manufacturer of electrical equipment, 
are asked to participate. 


oo 


Equip your products with safe a pan 


electrical cords bearing the Flag Label. 


SAFE ELECTRICAL CORD COMMITTEE, 155 East 44th St., New York 17, N. Y. 
ELECTRICAL MANUFACTURING, 
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LAMSON LOCK NUTS: Econom- 
ical, vibration- proof. Can be 
re-used repeatedly. 
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“1035” SET SCREWS: Cup point 
type, hardened, heat-treated. 
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COTTER PINS: Steel, Brass, Alu- 
minum and Srainless Steel. 


ee 


SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slor, Half- 
round, etc. 


PHILLIPS AND CLUTCH HEAD: 
Machine Screws and Tapping 
Screws. 


MILLED STUDS: Concentric, 
accurate, ina full range of sizes. 
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he 
er fi course you think of Lamson for headed fasteners. 


But did you know that Lamson produces precision Screw Medhing Pcducn 
for many of the country’s best known, “blue ribbon” manufacturers? 
Within this one organization are modern facilities for hot and 
_ pid heading, machining, grinding, broaching, bending, flattening, 
punching, drilling, heat-treating and plating. 
Add to these facilities Lamson’s unsurpassed “know how” and you'll 
understand why it’s wise to check with Lamson first for small parts 
production . . . Screw Machine, Upset or a combination. 


Ite LAMSON & SESSIONS @a. 


General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio @ Birmingham e Chicago 


“BENT” BOLTS: Including U 
Bolts,Eye Bolts, Hook Bolts, etc. 


WEATHER-TIGHT BOLTS: Elimi- 
nate counter-boring in wood 
assemblies. 


PIPE PLUGS: Forged Steel, 
heat-treated. 
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MAKERS OF FINE (4M FASTENERS SINCE 1866 


od 


*NUTS © SCREWS © COTTERS © STUDS @ RIVETS © SPECIALS SCREW MACHINE PRODUCTS 


FOR MORE INFORMATION 
ON LAMSON Money-Saver 
FASTENERS ...... CHECK 
COUPONand CLIP THIS STRIP 


The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohie 
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The day drudgery went out of style! 


Problem: Housewives hated the drudgery and scrubbing 
needed to keep their home laundry clean. Manufacturers 


wanted easy-to-clean finish. 


Solution: Industrial Finish Engineers put this drudgery 
out of style by developing a special finish for automatic 
laundry equipment and other appliances that can be cleaned 
quickly with damp cloth. This finish does not chip—is heat- 
resistant —takes less time to apply and dry than old finishes. 


A cost-saver. 


Save time — cut costs through 


Industrial Finish Engineering! 


This may be your chance to cut your 
manufacturing costs! Lower your 
break-even point! Save valuable 
manufacturing minutes! 


Industrial Finish Engineering has 
dene these things for many of Amer- 
ica’s leading manufacturers. Find 
out, today, what it can do for your 


product. Contact an Industrial] Fin- 
ish Engineer. 

For the Finish Industry has tech- 
nical ability to make finishes to suit 
the specific requirements that you 
need for your products. Remember, 
most of your customers start buving 
with the finish in mind?! 


The better the finish -the better the buy! 


© 1950, Nationar Paint, VARNISH AND Lacquer AssociaTION, INc., WASHINGTON, D. C. 


Problem: To find ways to decre 
the unit cost of bicycles. 


Solution: Industrial Finish Eng 
neers developed a special fi 

that permits shorter baking tim 
cutting down production cost 
This high-gloss finish has a a 
nently hard finish that is map 
resistant. : 


& 


electronic devices. 


Problem: How to cut cost of “_ 


Solution: Industrial Finish Enge 
neers developed special me 

finish which is good aa 
electricity. This eliminates pail 
taking method of laying wires= 
saves production time—cuts cost 


way to give overshoes a gleaming 
surface. 


Solution: Industrial Finish Engr 
neers developed a special elastié; 
durable finish. This finish is baked 
on in the same operation that cure 
the rubber. Saves time. Save 
money. 


ELECTRICAL MANUFACTURING 





ae 


ILTER F 
PPLICATION 


In a wide range of sizes and container shapes to meet every known interference 
filtering application. A few typical types are listed below. Thousands of other 
types on request. Out engineers will be glad to consult with you on your specific 
noise problems. Engineering bulletin on request. CORNELL-DUBILIER ELECTRIC COR- 
PORATION, Dept. H60 South Plainfield, New Jersey. Other plants in New Bedford, 
Brookline and Worcester, Mass.; Providence, R. |.; Indianapolis, Ind., and sub- 
‘sidiary, the Radiart Corp., Cleveland, Ohio. 


Capacitive inductive filters — single and multiple section 

pi circuits in hermetically sealed containers for circraft, marine, 

and heavy-duty application requiring filters with high inser- 
= tion loss over temperature range from —55 to +85°C. 


Feed-through capacitive TV and radio noise filters— = 


Compact! Lightweight! Numerous insertion-loss patterns avaii- 
able. Hermetically sealed! Dykanol impregnation! 


Electrical appliance filters — for fivorescent lamps, food 
mixers, vacuum cleaners, business machines, and o wide 
variety of other electrical equipment available in many styles 
with ‘both flexible lead and solder lug electrical connections. 


OR EFFECTIVE NOISE ELIMINATION... FOR DEPENDABLE RESULTS 


-,..FOR PREMIUM QUALITY PERFORMANCE... ALWAYS SPECIFY C-D! 


CONSISTENTLY DEPENDABLE 


CORNELL-DUBILIER 


CAPACITORS + VIBRATORS + ANTENNAS + CONVERTERS 
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STANDARDIZE on WAGNER MOTORS 


You add a sure selling point to your product when you choose‘a Wagner Motor to provide 
always dependable power! The wide range of types and sizes of Wagner Motors permits the 
selection of a standard motor for practically every requirement. Their high quality and stead- 
fast dependability have made them the standard of many leaders in industry, who have 
gained a competitive advantage through this choice. If you need motors that will give a mini- 
mum of trouble in the field to help you step ahead of competition . . . choose Wagner Motors. 


Thirty-one branch offices, located in principal cities are ready to help you. Bulletin MU-185 
gives full information on the complete line of Wagner Motors. 


YOU’LL SAVE TIME, MONEY, WORRY... BECAUSE: 


%& Wagner Motors are immediately available from Wagner Branches in principal cities. 
%* Improved engineering features assure long life and efficient operation. 

%& Wagner Motors are backed by a liberal warranty. 

% They are available in a wide range of types and sizes for every application. 


%& More than 450 Wagner Authorized Service Stations and Parts Distributors plus 25 Wagner-owned Service 
Branches provide on-the-spot service, replacement motors, and genuine repair parts. 


WAGNER ELECTRIC CORPORATIO! 
6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. ! 


BRANCHES IN 31 PRINCIPAL CIT! 
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Repulsion-start Induction Motors... 
preferred for every single phase motor 
application. Y% to 15 hp. 


Explosion-Proof, Totally-Enclosed 
Fan-Cooled Motors... for use in haz- 
ardous locations. Y2 to 200 hp. 


JUNE 1950 


Open-type Polyphase Squirrel Cage 
Motors... steel frame—sleeve or ball 
bearing. Y% to 400 hp. 


Totally-Enclosed, Fan-Cooled Motors 
... best for really dirty jobs. 1% to 
200 hp. 








It’s Efficient, It’s Low in Cost 


You Can Get it 


“OFF THE 
SHELF" 


DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, Md. 
L. A. Benson Co., Inc. 
*Brooklyn 6, N. Y. 
(Gears) Northside Leather 
Belting Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk 
*Detroit 2, Michigan 
Abrasive and Supply Co. 
*Erie, Pa. 
Crossley Co. 
*Findlay, Ohio 
Bearing & Transmission Co. 
*Grand Rapids, Mich. 
F. Raniville Co. 
*Hagerstown, Md. 
Hagerstown Equipment Co. 
*Indianapolis, Indiana 
A. R. Young 
*Kansas City, North, Mo. 
Engineering & Supply 
Corp. 
*Los Angeles, Calif. 


J. W. Minder Chain & Gear Co. 


Louisville 2, Ky. 
Alfred Halliday 


*Memphis 2, Tenn. 


Memphis Bearing & Supply Co. 


*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 


Milwaukee 11, Wisc. 
Albert F. Korf & Co. 
*Minneapolis, Minn. 
Industrial Supply Co. 
*Muskegon, Mich. 
Lake Shore Machinery & 
Supply Co. 
*New Orleans, La. 
(Gears) R. J. Tricon Co. 
(Reducers) Woodward Wight 
& Co. 
*New York, N. Y. 
(Reducers) Patron Transmis- 
sion Co., 
(Gears) Atlantic Gear Works 
*Paterson 4, N. J. 
(Gears) Bernstein Bros. Inc. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia, Pa. 
Rothman Belting & 
Equipment Co. 
Robert L. Latimer Co. 
*Piqua, Ohio 
Bornell Supply Co., Inc. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons 
*San Francisco, Calif. 
The Adam Hill Co. 
*St. Louis, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
U. and S., Inc. 
*Toledo, Ohio 
The Bearing & Transmission Co. 


IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd. 


*Stocks Carried. 
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MOTORIZED — 


* 
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One very practical answer to cost cutting problems in 
power transmission is the Ohio Gear Stock Motorized 
Reducer. It is compact, sturdy and highly efficient. 
Because it is a stock unit and not a “special’’ it is low 
in cost and eliminates delivery waits. You can get it 
“right off the shelf” at your nearest distributors. 


Ohio Stock Gear Motorized Reducers are available 
in 1/4 and 1/3 H.P., single phase, capacitor type AC, 
60 cycle, 115 and 220 volt capacities; also in 3 phase 
220/440 volt capacity. Stock ratios range from 5:1 to 
72:1, other ratios available on special order. Torque 
is from 43 in. lbs. to 472 in. Ibs. 


Check with your nearest Ohio Gear Distributor for 
further details and prices. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1358 EAST 179TH STREET © CLEVELAND 10, OHIO 
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Hot or cold dip by conveyor system auto- Hand application of NO-OX-ID by hot dip Ring gears, pinions, steering knuckles dipped 
matically coats parts with NO-OX-ID. using thermostatically controlled tank. in NO-OX-ID by means of a wire basket. 


Typical spray gun application of NO-OX-ID Applying NO-OX-ID rust preventive There's a NO-OX-ID rust preventive for 
rust preventive on engine head castings. plowshares by means of brushing. Ce me ee all) i 


PROTECT YOUR PRODUCTS FROM RUST 
WITH THE CORRECT NO-OX-ID 


There is a NO-OX-ID specifically suited to prevent corrosion on 
the metal products which you manufacture—while in your plant, in 
storage, in shipment and on your dealer’s shelves. Whether the 
nature of your products requires a coating that is transparent, heat 
resisting, cold resisting, lubricating, solvent-free or dry to the 
touch, there is a NO-OX-ID to fill your requirements. 
There is also a method of application suited to your operation. 
NO-OX-ID may be applied by Soe or cold dip—either by hand or 
conveyor. It may be sprayed or brushed on—it may be protected in 
NO-OX-IDized wrappers. WRITE FOR THIS VALUABLE BOOKLET 
NO-OX-ID will also play an important part in protecting the A complete introduction to Dearborn 
equipment in your plant, your out-buildings, storage tanks, and NO-OX-IDs with valuable information to 
metal surfaces wherever corrosion threatens. Lower maintenance help you protect against rust in your plant 
costs are made possible with NO-OX-ID. and on your product. Mail the coupon. 


Dearborn has been serving industry since 1887—put these years 
of experience to work for you, preventing corrosion on your prod- fPecesescosooorsqoeqoasosssrery 
ucts and in your plant. Consult with a Dearborn Engineer—he will 
advise you as to which NO-OX-IDs are best suited to your needs. 


DEARBORN CHEMICAL COMPANY 
General Offices: 310 South Michigan Avenue . Chicago 4, Illinois 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., Dept. EM 
Chicago 4, Ill 


Gentlemen: Please send me a copy of your 
booklet on NO-OX-ID Rust Preventives. 


THE ORIGINAL RUST PREVENTIVE da ami) | RUST 
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Tate eae Offers the Superior eee 


ZIRCON PORCELAIN 


ml Electrical, Technical and Mechanical eee 


| 


The increasing number of uses for Zircon Porcelain in a long list of 
diverse applications focuses interest on the expanding potential of this. 
material. Its excellent combination of properties is widely applied in the 
low-frequency power field, in high-frequency and ultra-high frequency 
equipment, and in special installations where effective resistance to thermal 
shock or high mechanical strength is required ‘at both normal and ele- 


vated temperatures. 


TAM has pioneered this and many other developments in which Zirconium 


compounds are used. 


Characteristics of 
Zircon Porcelain 6 Strong mechanically. 


7 Chemical resistance. 
8 High thermal conductivity. 


1 Formed by any conventional 9 Thermal shock resistance. 


method. 10 Low electrical loss factor. 


2 Readily produced in uniform, 


high quality. 11 High electrical resistivity and 


dielectric strength at normal 
3 Long firing range. and elevated temperatures. 


4 One-fire process. 12 Raw material, of closely 
controlled properties, readily 


High abrasi ist . 
5 High abrasion resistance cnitiainte, tein CASA. 


bye 
PRODUCTS 


TAM is a registered trademark 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Office: 11] BROADWAY, NEW YORK CITY - General Offices, Works, and Research Ee NIAGARA FALLS, 
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The Only Complete 
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In making a 
FREQUENCY CHANGE 


In making a 
VOLTAGE CHANGE 


8 aees 


In making a 
TURNS CHANGE 
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stat ttetre 


In making a 
CONNECTION 
CHANGE 


In making a 
SPEED CHANGE 


In making a 
SIZE OF WIRE 
CHANGE 
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A JOB PROVEN INSTRUMENT 


The Datarule was invented by an engineer on the job at one 
of the nation’s leading electrical repair and engineering firms. 
The Datarule has been proven in the solution of thousands of 
actual problems encountered in the field. It has been acclaimed 
by the country’s leading industrial electrical engineers and is 
being used as an aid in research and development by the most 
Progressive firms in the nation. 

The Datarule is intended to make the redesigning and checking 
ot electrical equipment practically foolproof and simple. It is 
intended to assist the engineer in checking design, the shop 
man in solving his everyday problems, and the student in co- 
ordinating and extending his technical education. 

The Datarule does not eliminate the need for the basic knowledge 
required to test or redesign any electrical apparatus, but because 
of the instantaneous visual answers and alternatives — simul- 
taneously visible—it is indispensable to the electrical industry. 
The Datarule is the instrument you cannot do without!!! 
BROWNELL DISTRIBUTORS, INC. 
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E ALL YOUR 
“TOUGH NUT’ PROBLEMS 
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ELECTRICAL APPARATUS 
COMPUTER in EXISTENCE 


FOR COILS AND WINDINGS 


From a 1/500th H.P. Micromotor 
To a 10,000 H.P. Motor 

From a micro-amp choke coil 

To a 100,000 KVA Transformer 


the DATARULE will determine the number of 
TURNS required; the resistance in OHMS resulting; 
the SIZE OF WIRE needed; what VOLTAGE can be 
applied at the new frequency; the new IDLE 
AMPERAGE. 


the DATARULE will determine the number of 


\ TURNS required; the resistance in OHMS resulting; 


the SIZE OF WIRE needed; the proper CONNEC- 


} TION DATE; the change in TORQUE; the new IDLE 


| 


AMPERAGE; what SIZE CAPACITOR to use. 


the DATARULE will determine the AMPERAGE; the 
resistance in OHMS resulting; the SIZE OF WIRE 


needed; the new IDLE AMPERAGE; the change in 


| TORQUE. 


\ 
! 


the DATARULE will determine the number of TURNS 
required; the SIZE OF WIRE needed. 


the DATARULE will determine the number of TURNS 
required. 


the DATARULE will determine the resistance in OHMS 
resulting. 


THE INSTRUMENT YOU HAVE BEEN WAITING FOR! 


Eliminates Memorizing Formulae 
Eliminates Costly Errors 

Provides Speedy Redesign Specifications 
Eliminates Textbook Research 
Instantaneous Answers to Problems 
Eliminates Complex Computation 
Precision to an Ampere Turn 
Eliminates Use of Higher Mathematics 


BROWNELL DISTRIBUTORS, INC., Dept. DR-2 
308 Canal Street 
New York 13, N. Y. 


PLEASE SEND 


“DATARULES” AT $9.75 EACH. 


The DATARULE MANUAL and DATARULE carrying 
case will be sent to me Free of Charge. I understand 
that I may return it for full credit within 10 days if 
not fully satisfied. 


Name 

Address 

City 

__] Check with Order (© Other 


Terms :— 





3 POPULAR ELECTRICAL GRADES 
OF LAMINATED INSUROK 


1-725 
Gaz An outstanding paper- 


base laminate that can be _ hot- 
punched to intricate shapes. Has 
excellent electrical and physical 
properties, is stable under mois- 
ture and heat, and only slightly 
affected by sanding. 


= 
Has unmatched electri- 


cal properties, yet punches with 
ease. It has a sensational ability 
to retain these properties in high 
humidity. 


T-812 
Gare A further development 


in the electrical sheet field with 
insulation resistance on the order 
of T-800 and mechanical proper- 
ties comparable to T-725. 


IN THE 


INSULATION 
FOR THIS 


44 RCA VICTOR 


TUNING HEAD 


In manufacturing components for this critical tuning head for 
RCA Victor television receivers, Oak Manufacturing Co. faced a 
tough insulation problem. The insulation had to be strong, yet pro- 
duce clean, intricate, punched parts. It had to possess superior elec- 
trical properties—unchanged after sanding to close tolerances. And 
its electrical characteristics had to remain stable through a wide 
range of temperature and humidity. 


INSUROK electrical sheets provide Oak with a unique com- 
bination of all of these desired properties. And even more impor- 
tant, from shipment to shipment, Oak engineers can depend on 
INSUROK’s properties remaining uniform. 


In hundreds of similar applications, laminated and molded 
INSUROK are solving difficult problems for industry. Richardson’s 
years of experience in the engineering application of plastics is 
available to you without obligation. Write, today. 


The RICHARDSON COMPANY 


FOUNDED IN 1858 
2799 Lake St., Melrose Park, Illinois (Chicago District) 


CLEVELAND e DETROIT ° INDIANAPOLIS e LOCKLAND, OHIO ° MILWAUKEE 
NEW BRUNSWICK, N. J. ° NEW YORK e PHILADELPHIA ° ROCHESTER e ST. LOUIS 
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MOTORS 


= MIGHTY MUSCLES OF INDUSTRY 


Most motors are small—but their importance 
is often in inverse proportion to their size. 

Large or small—in crushers or hand drills, 
rolling mills or laboratory equipment—motors 
make industry go, and profits depend in part 
on their efficiency. 

Motor manufacturers know that well. De- 
signing for efficiency, they take special care in 
their specifications for anti-friction bearings. 

They know, .too, that when they specify 
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sos bearings, they are taking advantage of 
all the experience available only from pi- 
oneers. They know there are good reasons 
why they can expect Sits bearings to be uni- 
form, dependable, exactly right for whatever 
job there is to do of minimizing friction. 
SKF INDUSTRIES, INC., PHILADELPHIA 32, 
Pa., the pioneers of the Deep Groove Ball 
Bearing, Spherical Roller Bearing, Self- 
Aligning Ball Bearing. 7030 


oIKF 


BALL AND ROLLER BEARINGS 


REASONS 
WHY SKF 


1S PREFERRED 
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The night wire for the right fob. 


T echnological advan 


|) applications of wire 


ces in many industries constantly require new 


and cable. 
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Auto-Lite Engineers, drawing on their many years of automotive exp 
For more complete information 


can answer such problems. 
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1, FHP MOTORS 

Two-color 8-page bulletin (GEA- 
$420) about fhp motors for business ma- 
chines describes features and advantages 
of using motors in typewriters, adding 
machines, calculators and portable ac- 
counting machines. Illustrated with pho- 
tographs and charts showing construc- 
tion, performance, characteristics and 
ratings. General Electric Co. 











2. CONNECTORS 

Revised 48-page two-color engineering 
bulletin on multi-contact connectors for 
electrical and electronic equipment. Com- 
plete technical data includes flashover 
values, current ratings, dimensions, il- 
lustrations, weights, insulation, contact 
arrangements and applications. Cannon 
Electric Development Co. 


3. MULTI-CONTACT RELAYS 

Custom-built multiple contact relays for 
electrical, electronic and industrial uses 
are covered in bound 48-page engineer- 
ing data book. Specifications, standard 
coils, adjustments, operating time, di- 
mensions and mountings given for d-c, 
a-c, and special relays, keys and step- 
ping switches. C. P. Clare & Co. 


4. SUBMINIATURE TUBES 

All characteristics are given in this 16- 
page catalog SM-2-5 on subminiature 
diodes, triodes, pentodes and special- 
purpose tubes. Other sections devoted to 
mounting, high temperature operation, 
tube life and application notes including 
circuits. Sylvania Electric Products, Inc. 


5, INDUSTRIAL WIRE CLOTH 

Shuttle-woven industrial wire cloths in 
plain, twisted or locked weaves are listed 
in this 44-page catalog B. Tables give 
mesh, wire size openings and weight for 
each classification. Metals used: alumi- 
num, brass, copper, bronze, phosphor 
bronze, monel, nickel and plain, coated 
and stainless. Reynolds Wire Co. 


6. V-BELTS 

Fhp V-belts in three standard cross 
sections in lengths from 11 to 100 in. are 
listed in 6-page Bulletin F H P - 101. 
Tables included give inside length, out- 
side length, weight and price. Maurey 
Manufacturing Corp. 




































7, INSULATIONS 

First issue of monthly publication “In- 
sulation Items” has sections devoted to 
Rew products, evaluation of insulations, 
catalogs available and news. Insulation 
Manufacturers Corp. 










8. BALL BEARING UNITS 

Pillow blocks, flange, flange-cartridge, 
take-up and cartridge bearing units, ex- 
tended ring, hanger, countershaft hanger 
and carrier bearings are illustrated and 





LITERATURE .. . Yours for the Asking 


Clip card on dotted line—fill in and mail. Only those requests will be processed that 
originate with readers of record or their associates to whom issues may have been routed. 





described in 40-page catalog 845. In ad- 
dition to section of tables on dimensions 
of individual types, other sections give 
engineering data and load ratings. 
Stephens-Adamson Mfg. Co. 


9. FASTENERS 

Current stock list of bolts, nuts, screws, 
rivets and accessories in 3 to 10 different 
non-corrosive metals such as_ brass, 
bronze, copper, monel and stainless. Sizes 
and types listed in tabular form. H. M. 
Harper Co. 


10. MOLYBDENUM 

Methods and procedure for forming 
and fabricating molybdenum are detailed 
in 5-page technical data bulletin 4.303. 
Covers punching forming, shearing, draw- 
ing, spinning, heating, annealing, braz- 
ing, welding, cleaning, etching, grit blast- 
ing and hydrogen firing. Fansteel Metal- 
lurgical Corp. 


11. FUNGICIDES 
Permanent fungicides developed for the 
protection of fabrics, wood, leather, pro- 


BUSINESS REPLY CARD 
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JOHN A. CAMPBELL, Director, Reader Service 
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tective and insulating coatings, vinyls 
and other susceptible materials are de- 
scribed in 32-page bulletin, “Cunilates.” 
Scientific Oil Compounding Co., Inc. 


12. SCREW-WASHER ASSEMBLIES 
Complete size listings of Sems and 
Springtite screw or bolt lockwasher as- 
semblies are contained in this 40-page 
ring-bound folder S-49. Slotted, Phillips 
and clutch types in round, fillister, pan, 
truss, hex and oval heads are available. 
Reliance Div., Eaton Manufacturing Co. 


13. DRAFTING TEMPLATES 

Thirty types of drafting templates for 
use by engineers, designers and drafts- 
men are illustrated and described in 8- 
page catalog No. 50. Templates made to 
order. Rapidesign, Inc. 


14. SOLENOID AIR VALVES 

Six-page bulletin AU-250 describes 
solenoid-controlled air-operated air valve. 
Principles of operation, wiring diagrams 
and dimensional drawings included. The 
Bellows Co. 
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15. TRIFLUOROCHLOROETHYLENE 
Latest technical bulletin No. 1-12-49 on 
Kel-F, trifluorochloroethylene contains ad- 
ditional data on properties in 6 pages. 
Complete tables of general and electrical 
properties. The M. W. Kellogg Co. 


16. FLOATING DISK CLUTCHES 
Design principles, available types and 
special features of Maxitorq floating-disk 
clutches are given in this 24-page catalog 
No. 50. Many illustrations of applica- 
tions. The Carlyle Johnson Machine Co. 


17. STAINLESS STEEL 

Entitled “Stainless Steel for Heat Re- 
sistance,” illustrated 12-page booklet pre- 
sents a concise discussion of the proper- 
ties of stainless steel and outlines the 
proper grades to use for parts subjected 
to heat. Distinctive characteristics of each 
grade given. Armco Steel Corp. 


18. ACTUATORS 

Both linear and rotary motor-driven 
actuators for operation on 110 volt a-c or 
24 volt d-c are illustrated and described 
in 24-page bound engineering data book. 
Characteristic curves, dimensional draw- 
ings and application wiring diagrams 
given. Airborne Accessories Corp. 


19. ALUMINUM ALLOY 
Aluminum casting alloy Almag 35 is 
described in 12-page booklet. Data on 
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composition, physical properties, machin- 
ability, corrosion resistance, finish, effect 
of temperature, applications and physical 
property graphs are given. William F. 
Jobbins, Inc. 


20. AUTOMATIC FEEDS 

Punch press automatic roll (both rack 
and pinion) and dial feeds are illustrated 
and described in 94-page catalog No. 50. 
Also included are straightening machines, 
reels, feeding machines, oilers and air 
accessories. F. J. Littell Machine Co. 


21. PHENOLIC RESINS 

Eight-page booklet gives information 
on Durite phenolic molding compounds, 
industrial resins and cements. Many ap- 
plications illustrated. The Borden Co. 


22. REPRODUCTION PAPERS 
Ammonia developing diazotype repro- 
duction materials for Ozalid and similar 
machines are listed and explained in 
16-page catalog. Technifax Corp. 


23. SILICONE COMPOUND 

Technical report of 4 pages on silicone 
compound 81083 gives description, appli- 
cations, specifications and directions for 
use. General Electric Co. 


24. MOTORS AND GENERATORS 
Line of motors and generators illus- 
trated in 4-page bulletin (15-1) are avail- 
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able for both d-c and a-c operation, Ry, 
ings up to 6000 watts for d-c, 4500 way, 
for a-c. Performance and constructig, 
features given. Janette Mfg. Co. 


25. COLD-HEADED FASTENERS 

Folder of 6 pages titled “Cold Headiy 
Hints for Reducing Fastener Costs” lig, 
advantages of cold heading over machip. 
ing in production of fasteners. Cops. 
nental Screw Co. 


26. BATTERY HANDBOOK 

Revised second edition of 40-pag 
pocket-size handbook gives technical jp. 
structions and engineering data on 
care of motive-power storage batteria 
Four-page section on theory include 
The Gould Storage Battery Corp. 


27. RESOLVERS 

Theory, application, features, perform. 
ance data and dimension data on yy. 
versal precision resolvers are given jy 
8-page bulletin RICO-3. Units are fy 
60, 400 and 1000 cycle operation. Reevy 
Instrument Corp. 


28. MODEL, FABRICATION SERVIC 

Illustrated 4-page bulletin shows typ 
of models and fabrication company 
prepared to make. Examples of surfay 
modeling, statuary, precision formiy 
equipment, experimental and pilot pam 
are shown. Marco Manufacturing Co, 


29. UNIVERSAL MOTORS 

Line of universal, permanent magn 
and d-c motors ranging from 0.0002 » 
0.30 hp is described in 4-page brochun 
Motors contained in brochure are repr 
sentative since most motors are mak 
to customer specifications. Mission Ele 
tric Mfg. Co. 


30. DIRECT WRITING RECORDERS 

Industrial amplifiers and direct wr 
ing recorders are described and ill» 
trated in bochure containing 5 bulletin 
All technical data is given for the & 
struments. Sanborn Co. 


31. FHP MOTORS 

Illustrated 4-page brochure describa 
line of synchronous and induction moton 
with or without gear heads. Two-pik 
motors with ratings from 1/150 to 1/# 
hp are built to customer order. Sleeve « 
ball bearings are available. Nation 
Pneumatic Co., Inc. 


32. SELF-LOCKING NUT 

Washer type self-locking nut for shet 
metal products, decorative parts and cot 
ponents is described in 4-page folde. 
Outlines assembly procedures, shows # 
plications on electrical equipment. It 
cludes all dimensions, screw  tensiot 
materials and finishes available. T 
Palnut Co. 


33. CERAMICS CHART 

Mechanical and electrical properties 
AlSiMag custom-made ceramics are giv? 
in 4-page folder 501 containing lav 
chart on inside pages. Chart covers ! 
of the more frequently used ceramics. © 
lection chart and graphs also include 
American Lava Corp. 
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A BASE SPECIFICALLY 
DESIGNED FOR YOUR 


AT LAST sesseiers 


\ 


Your Plug-in units can now have pro- 
tection against shorted circuits, brok- 
en bosses, bent pins. For the first 
time, the Alden-pioneered ‘’Non-inter- 
changeable” plug-in bases give your 
units the utmost ruggedness for long 
service plus self-locating features that 
speed right connections and prevent 
misconnection of wrong 


units. STRONG 
STUBBY 


Eliminates— 


Broken bosses! 
Bent pins! 
Shorted circuits! 









NO CENTER 
803s TO 


























Request new 
Alden booklet 


“Components for 
Plug-in Unit 
Construction.” 
It’s a gold mine! 













LOCATING RINGS 
GUIDE PINS FOR 
QuICK ROTATION 
TO INSERTION 
POSITION 


SLIGHT PROJECTION 
OF PINS CENTERS 
PLUG-IN UNIT QUICKLY 
FOR LOCATING. 
PIN PATTERN CAN 
BE VARIED TO ALLOW 
ISOLATION OF CRIT- 
ICAL LEADS OR TO 
MAKE UNIT NOW-INTER- 
CHANGEABLE WITH AMY UNIT 
HAVING SAME NUMBER OF PINS 
To fit your various mounting problems, Alden 
Non-Interchangeable plug-in bases are made in 
a variety of styles. Attractive housings to be used 
with these bases are also available. Alden engi- 
neers will also gladly work with you on any of 
your unusual plug-in base or unit mounting 
problems. 
LET ALDEN WORK WITH YOU ON YOUR 
COMPONENTS FOR PLUG-IN UNIT 
CONSTRUCTION 








117 NO. MAIN STREET, BROCKTON 64EM, MASS. 





; ‘ . 
ecollete design! 
, THE RIGHT MOTOR AT 
THE RIGHT PRICE 


EMC and CYCLOHM 
FRACTIONAL H.P. MOTORS 


Stripped to the bare 
essentials, EMC model 800-D performs free and 
easy as a fan dancer in a brisk breeze. It's a 4-pole 
shaded pole motor in bare form for products whose 
housings make a separate motor case unnecessary. 
Model 800-D has been unusually successful in 
powering fans for a wide variety of products such 
as: dictating machines, medical apparatus, labor- SS 
atory stirrers and air conditioners. Available with 
EMC gear reduction units—hundreds of ratios. 

Get more than the bare facts...for complete 
information about EMC model 800-D or any of the 
famous EMC universal and direct current motors 
and Cyclohm induction motors, write TODAY for 
handy reference literature and specification sheets. 









HOWARD 
INDUSTRIES, INC. 


Dept. EMD, Racine, Wisconsin r 
Diisions + ELECTRIC MOTOR CORP. « CYCLOHM MOTOR CORP. * — 
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MT ae Cte timed 
Millions of Operations 


semi-knife-edge bearing 
reduces frictional wear 


This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper proportioning of cortact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 

Write for Bulletin 110. Ward Leonard Electric Co., 
34 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
ata Ue) hy 
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The NEW way to 


PRINTING COMPANY. 


Tar wiettl. 


Here’s another example of how MYSTIK labeling 
can sell a special feature of a product. Sears- 
Roebuck also finds these shoe labels convenient 
for fast, cost-cutting, production-line application. 


This MYSTIK Self-Stik Label does a selling job for 
batteries . . . calling attention to the famous, ad- 
vertised component of the product. Because it’s 
MYSTIK, it goes on fast, stays put . . . won't curl 
or fall off. 


International Harvester identifies and prices parts 
with these attractive self-stik MYSTIK Labels. They 
stick instantly—without moistening—to all sorts of sur- 
faces and shapes. Another example of MYSTIK ver- 
satility—in store room, production line, sales floor. 


This strikingly beautiful label is printed in rich 
colors on aluminum foil MYSTIK. Provides strong 
identification for a product not easily labeled— 
furniture. Of self-stik MYSTIK, it goes on easily . . . 
can be removed as needed. 


Let us suggest a MYSTIK Label for your product—for identifica- e 
tion, for point-of-sale selling or instructions. Self-Stik MYSTIK S el -§ tl 
LABELS speed hand labeling, solve your hard-to-label problems. 


They stay put, but if necessary are removable without a trace. They 
can be printed beautifully in colors. embossed. die-cut to all shapes 
and sizes. Write for samples and free booklet. 


CHICAGO } prinrine COMPANY «© 2628 NORTH KILDARE e CHICAGO 39, ILLINOIS e IN NEW YORK 1775 BROADWAY 
OFFICES IN PRINCIPAL CITIES 
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sharon stainless 


Does 2 Better Jo 


Where extreme accuracy is required manw 
Ss demand yniformity of material. 
e Stainless Steels 


quirements 


facturer 

produc 
to customer s re 
the one big reason 


the list as 4 leading producer 


1 for precision parts. 


Sharon's ability to 
conforming exactly 
—year in and year out—is 
why Sharon tops 
of Stainless Stee 


you are thinking of 
d prime pro 


Stainless — think of 


If 
ducer of fine 


Sharon. pioneer am 
steels for 50 years. 


SH ARONSTEEL 


STEET CORP 
é 2 ORAT 
Sharow, Penney ' rion 


ERE’S MOTOR EXPERIENCE THAT 


CAN BE 


@ A high percentage of all Peerless Motors 
are manufactured to meet the specific operat- 
ing requirements of the equipment with 
which they are to be used. Answering these 
motor problems has given Peerless engi- 
neers an experience that can be yours when 
you call Peerless for advice on motor appli- 
cations. 


You will save time, energy and money by 
turning your motor problems over to Peer- 
less. Call on us by telegram or telephone. 
Increased engineering and production facili- 
ties can be put to work for you promptly. 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 


Manufacturers of Quality Motors for more than 55 years 
Single Phase « Polyphase « Direct Current Motors 





ss 


This Ad is No. 1 of a Series 


STAR is after . | 


“Dry Facts’’ eT Me 
a lot to you! 


| 

The drying oven shown here, one of the | 
many pieces of equipment in the STAR PORCE- 
LAIN CO. Research Laboratory, is used for 
testing the amount of moisture content in various 
tvpes of clays. 

Such testing is a continual process at STAR, 
where a staff of competent graduate ceramic 
engineers undertake original research, some- 
times for the customer’s special needs, but at 
all times to assure complete control of every 
manufacturing process. 


—_ Send For This Booklet 
a “SURVEY OF CHARACTERISTICS OF MOLDED CERAMIC PRODUCTS” 


memes = STAR PORCELAIN COMPANY 


ae for 61 Muirhead Avenue Trenton, New Jersey 
MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 
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When you 


WIRE... 


remember Monel... Nickel... 


and Inconel can give your 


product extra resistance 


to corrosion...oxidation... 


abrasion...fatigue 


SEE FOR YOURSELF. Here are just a few ways 


EMBLEM ,. OF SERVICE 


TeACE mate 


manufacturers are building longer life into 
electrical products. For more information on 
the properties of Monel®, Nickel and In- 
conel® wire, write for your copy of the new 





folder, “If Wire Has You Snarled.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 





b ee 


3. 750°F. is the operating temperature 
within the Westinghouse Sun Lamp. But 
Westinghouse has no wire worries. Flexi- 
ble, 38-strand Nickel wire is used for in- 
side conductors to provide electrical con- 
ductivity while resisting heat. The sturdy 
structural frame supporting the whole as- 
sembly is made of “D”® Nickel wire. 
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4. Wire cloth woven from Monel, Nickel 
or Inconel wire is available from many 
weavers. This wire cloth is strong, tough, 
rustless, corrosion-resisting, abrasion-resist- 
ing. Electrical manufacturers use it for 
many jobs including filters for oil burners, 
lint strainers in washing machines, mesh 
for coffee filters. 





i 
1. Engineers at G-E eliminated wire wor- 
ries in their automatic toaster. The pop-up 
spring is made of Monel. Ditto, three 
smaller springs. Lead-in wires are asbestos- 
covered Nickel to avoid any embrittlement. 
And for high heat- and corrosion-resistance, 
Monel staples position and secure the mica 
in the heating element. 





2. Take a spark plug, insert a 10,000-ohm 
resistor between terminal and center elec- 
trode... and you'll cut down discharge 
duration and lessen electrode erosion. 
That’s what Electric Auto-Lite does in its 
new Resistor Spark Plug. In working out 
the design, one problem was the contact 
spring (inset) used between terminal and 
resistor. Needed was a material that would 
retain its spring properties up to 500°F. 
Inconel wire filled the bill here; is good for 
even higher temperatures. 





5. These rings shield high-frequency 
equipment. Made of resilient mesh, woven 
from Monel wire, they assure continuous 
contact at all points. Furthermore, Monel’s 
corrosion resistance minimizes any loss of 
over-all conductivity from corrosive attack. 
Use them to speed production, save space, 
simplify disassembly. 
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SEYMOUR SERVICE 
---- AT ALL POINTS 


NICKEL SILVER..... PHOSPHOR BRONZE ..... NICKEL ANODES 
aa ae WELDING ROD ..... whatever your requirements may be, specify 
SEYMOUR for shipment from strategically located distributor warehouses. 
Write us or consult with your nearest Seymour distributor for shipping 
dates on mill run quantities. 


If you want SERVICE, you want SEYMOUR! 































THE COREY STEEL COMPANY (Mill Products) 





CICERO 50, Ill., 2800 S. 61st Court 
DAVENPORT, lowa, 736 Federal St. 





INDIANAPOLIS, Ind., 119 S. Emerson St. 


MILWAUKEE 2, Wisc., 647 W. Virginia St. 


WILLIAMS & COMPANY (Mill Products) 


CINCINNATI 29, O., 3231 Fredonia Ave. 
CLEVELAND 14, O., 3700 Perkins Ave. 


COLUMBUS 12, O., 851 Williams Ave. 
PITTSBURGH 12, Pa., 901 Pennsylvania Ave, 


TOLEDO 2, O., 650 Woodruff Ave. 


DISTRIBUTORS (Anodes) 


Eaton Chemical & Dyestuff Co., 1490 Franklin 
St., Detroit, Mich. * Crown Rheostat & Supply 
Co., 3465 N. Kimball Ave., Chicago, Ill.. 
Munning & Munning, Inc., 202-208 Emmett Ave., 
Newark, N. J. * Somers Bros. Mfg. Co., 3439- 
41-45 N. Broadway, St. Louis, Mo. * W. M. 
Fotheringham, 977-81 Niagara St., Buffalo, 
N. Y. * Enthone, Inc., 442 Elm St., New Haven, Conn. * Clark Chemical 
& Supply Co., Inc., Box 5726, Indianapolis 7, Ind. * The Gilbert Tramer 
Co., 402 Swetland Bldg., Cleveland 15, Ohio * Bart-Messing Corp., 
45 Morgan St., Brooklyn, N. Y. 











THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 


NONFERROUS ALLOYS SINCE 1878 
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OTA M Adiga 
Builds Motors That Can Take lt 


Continental Specifies SEL 


To insure their motors a long and trouble-free life, 
Continental Electric specifies that after multiple im- 
pregnations and bakings with Borthig black insulating 
varnish, the end extensions of the coils are sprayed 
with Borthig #400 Homogenized Red Insulating 
enamel. It is also used on armatures and generators. 


The finer dispersement of pigments and their 
near-permanent suspension in the final solution, gives 
a perfect distribution of insulation and protection 
against water, oil and acid. It is unmatched for ease 
of handling. 


Continental Electric’s application, plus many 
*Homogenized #400 Red Enamel will not settle 


except when left for extreme length of time . . . even 
then it will mix with the slightest agitation. 
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others by hundreds of customers, proves that Borthig 
#400 is a better insulating enamel. Sample will be 
sent upon request. 


Solved problems are another product we deliver 


GEORGE C. BORTHIG CO 


benuleitieg Ule 


BAST RUTHERFORD, NEW JERSE 





(Silicon) 


HOT ROLLED 
ACID PICKLED 


LONG TERNE 
SHEETS 


GALVANIZED 


1 GALVANNEALED 


SUPERIOR 
for 
Superior 
Quality 


MILL LIMITS: 


6 gauge through 30 gauge. Widths up to 48”"— 
lengths up to 144”. Drawing and deep draw- 
ing qualities. Stretcher levelled and re-squared. 


Superior Sheet Steel 


DIVISION 


sesame enim eeeiemeemermmmeenareetneaineene meine miiinmeania | 


_ THE PARKERSBURG STEEL COMPANY 
am Louisville, Ohio 


ELECTRICAL SHEETS 


New! ... Smaller Size, 


Same Power Output ~~ 


Bigger Value! 


SYNCHRON 


TIMING MOTOR 


Newly designed—to cut costs 
in timing devices of all kinds! 


A new addition to the SYNCHRON family of 
timing motors. Compact .. . only 1% in. x 
1-5/16 in. Pulls 8 oz. direct load at | R.P.M. 
Instant starting at rated capacity. Self-lubricat- 
ing. Operates efficiently in any position, any re- 
quired speed—110 or 220 Volts. Available as 
single motors, or with gear trains as complete 
timing machines and clock movements 


If you make or repair timing devices—of any 
kind—get the facts regarding this motor, and 
get our prices. 


HANSEN MANUFACTURING CO., INC. 


Princeton 3, Indiana 
MAKERS OF 


SY WGH WON 


TIMING MOTORS e TIME MACHINES 
CLOCK MOVEMENTS 


Established 1907 


—a Pioneer in Synchronous Motors 
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“We added another selling point 








when we specified NEOPRENE-jacketed cord” 


“The sales department ought to be pretty happy about 
this new hedge-clipper model. It’s the sturdiest, most 
efficient design we’ve done . . . and that even includes 
the cord. 


“Remember how we used to consider all rubber-cov- 
ered cords the same? Well, I’ve changed my mind about 
that! Not long ago, a wire salesman told us about neo- 
prene-jacketed cord. Tests he showed us proved that 
neoprene will withstand oil, grease, heat, sunlight and 
aging . .. can stand constant flexing and abrasion. Those 
features should make good selling points. And we figure 
the neoprene jacket on this cord will practically elimi- 
nate dealers’ troubles with cord complaints. Actually, 
the difference in cost per cord is only a few pennies!” 


FREE! THE NEOPRENE NOTEBOOK — In- 


* teresting stories...new, unusual 
applications of neoprene. Write E. I. 
du Pont de Nemours & Co. (Inc.), Rub- 
ber Chemicals Division F-6, Wilmington 
98, Delaware. 
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Just as this designer discovered, neoprene may help you 
improve your product —add an extra sales feature — 
through a better cord, cable or component part. Du Pont 
does not make finished neoprene products, but we'll 
gladly put you in touch with a source of supply. E. I. 
du Pont de Nemours & Co. (Inc.), Rubber Chemicals 
Division, Wilmington 98, Delaware. 


Tune in “Cavalcade of America” Tuesday nights—NBC coast to coast 


stata 











First cost 

is only a part of 
the overall cost 
of your springs 


SOCKET 





The knurling on the head of the 
UNBRAKO Socket Head Cap Screw 
saves valuable assembly time because 
the UNBRAKO can be screwed in faster 
and further with the fingers — the 
handiest of all wrenches — before a 
wrench is needed. The slip-proof knurl- 
ing “gears” the screw to the fingers, 
even when they are oily or greasy . . . 
this is especially important in the 
smaller sizes. 


So, use Knurled UNBRAKO Socket 
Head Cap Screws and save time and 
money. 


Write for further information. 


SCREWS 





Knurled Head Socket Cap Screws 
Flat Head Socket Cap Screws 
Self-Locking Socket Set Screws 


Knurled Head Shoulder Screws 
*  Precision-Ground Dowel Pins 
Fully-Formed Pressure Plugs 








Cost conscious spring buyers 
know that the first cost does 
not present the complete pic- 
ture of spring costs. Uniform- 
ity, ease of assembly into your 
product, on-time delivery are 
just a few of the other factors 
that can affect the ultimate 
cost of your springs. In some 
cases a minor modification in 
design can cut costs without 
any loss of quality. We at Ac- 
curate are confident that our 
springmaking “know-how” 
and facilities can lower the 
overall cost of your springs. 
We have done this for many 
manufacturers and will be 
pleased to cite actual cases. 
Most of all we'd like to show 
you what we can do for you. 
Phone or write today for 
prompt attention. 





COST CONSCIOUS QUALITY 
Since 1930 


ACCURATE SPRING MFG. CO. 


3817 W. Lake St. . Chicago 24, Ill. 
Springs, Wire Forms, Plampings 
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se STANDARD PRESSED STEEL CO. 
JENKINTOWN 9, PENNSYLVANIA 





Here’s an idea that PAID TWICE 


You don’t often get a chance to improve a product 
and, at the same time, achieve a manufacturing 
economy. But the manufacturer of the world’s 
biggest aluminum rotor (34-inch diameter) did it 
—and maybe you can too. 

He started from one basic idea: with Alcoa 
Aluminum, you can get highly conductive 
parts by casting methods—with all the econo- 
mies that casting can provide. With Alcoa collabor- 
ating on know-how, this manufacturer pressure-cast 
the conductor bars and end rings of his rotor as a 
single piece, integral with the rotor laminations, 
leaving the casting sprues as additional heat 
radiating surface. 

He wanted a specific degree of electrical conduc- 
tivity, so we furnished him an alloy that met 
his needs exactly. 


Pay-off No. 1: He got a rigid, tight, uniform rotor. 

Pay-off No. 2: This better rotor cost him con- 
siderably less than its laboriously assembled 
predecessors. 

If you havea hunch that aluminum’s conductivity- 
castability combination might save you money some- 
where, be sure to tap Alcoa’s specialized knowledge 
in this field. 

Remember that success starts with the composi- 
tion of the ingot itself and a knowledge of how it 
will behave. And, when you buy castings from 
Alcoa, you’re dealing with the outfit that leads the 
world in the metallurgy of aluminum. 

Let’s get together and talk it over. Call your 
nearby Alcoa Sales Office or write ALUMINUM 
Company OF AMERICA, 2165F Gulf Building, 
Pittsburgh 19, Pennsylvania. 


INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE + ROD + BAR > TUBING > PIPE + SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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Brush Holders 
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MMM i completely equipped to supply 
many stock sizes or customolded to order 


Write for Stock List showing available sizes in 


Triple “M”’ Molded Electric Motor Components 


Various types of Brush Caps, Brush Holders, Commutators. 
Attach coupon to letterhead, or send blueprints for quotation. 


Commutators 
Molded Shell or Molded Segmented Type 
Some Stock Sizes Available. 


Brush Caps 
with internal or External Threads 
Many Sizes in Stock 
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3/5 usual size! 
1/2 usual weight! 


NEW Sier-Bath 
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Size of major con- j 
ventional types (averaged \ 


. 
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in outline) compared with 
Sier-Bath Gear Coupling 
of same shaft size. 





@ Slashes time and labor costs— @ Needs less shaft space for 
only 7 parts! Assembled, uncoupled assembly, uncoupling — still _ fits 
in seconds—no special tools, easy to existing designs, easily replaces old 
align. style couplings. 





@ Reduces wear on coupled 
equipment — less weight, smaller 
size reduces strain on shafts and 
bearings. 


@ Saves design space, weight— 
averages only 3/, the size, 2 the 
weight of conventional gear coup- 
lings of same shaft size. 

@ Decreases accidents—no bolts, 
© Cuts original costs—prices lower nuts, protruding parts—safe as a 
than conventional gear couplings. smooth shaft. 


Standard, vertical, mill motor, spacer and floating shaft types— 
sizes from % to 6, HP 4 to 550. Special sizes and types on request. 
Send for further information—and/or for coupling (any size up 
to 2%”) for 30 day free trial. 
- ~. Members A.G.M.A. 

/ e le g i Founded 1905 


* 
9244 HUDSON BLVD. 











RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . . Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. . » Explosion-proof . . . Octal radio base 
. .- Compact, light, rugged, inexpensive . .. 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for Special Problem Sheet” 
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VOLTAGE OF 24V ! WITH AMPERITE 
BATTERY & CHARGER | VOLTAGE VARIES 
vi 


ARIES APPROX. 4 ONLY 
' 
P _ 50% : 2% 
¢“Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . . For currents of .060 to 6 Amps. ... 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 
Write for 4-page Illustrated Bulletin. 
















FA mpeERITE CO., inc., 561 Broadway, New York 12,N.Y 
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Stove switch by Ark Les Company, molded of MELMAC 
1502 by T. F. Butterfield, Inc. 

Circuit breaker, manufactured by the I-T-E Circuit Breaker 
Company, molded by Kuhn and Jacob Molding & Tool Co. 


here's the low-down 
for high arc resistance— 


specily MELMAC’ 
molding compounds 


Yes, for exceptionally high resistance to arcing and track- 
ing, molders and manufacturers of electrical parts are 
standardizing on MELMAC plastic 1500 and 1502, 
brown  cellulose-filled melamine-formaldehyde thermo- 
setting molding compounds (industrial grade). 


The use of MELMAC plastic 1502 in the Ark Les 
Electric Stove Switch, shown above, materially reduces 
danger of stove switch fires and short circuits. Any arc- 
ing or tracking that may occur will burn off food, grease, 
or other foreign matter without damage to the plastic. 

The two pole, individual mounting I-T-E Circuit 
Breaker shown above is given added safety and high 
are resistance through the use of MELMAC 1500 for 
parts which must stand the most gaff . . . the base section 
of the breaker. 

Want technical data? Names of conveniently located 
molders? Help in adapting these wonderful materials? 
Simply write: 


AMERICAN Cyanamid COMPANY 


PLASTICS DEPARTMENT 
35 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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Lh a rary: 


UNL Lata ait a 
CAN IMPRovE 
OUT Te herti 


HIGH PERFORMANCE— power gains up to 30,000. 
LESS MAINTENANCE—no filaments to burn out, 
RUGGED CONSTRUCTION—no moving parts. 

NO WARMUP TIME 

RESPONDS TO SUM OR DIFFERENCE OF SEVERAL SIGNALS 
ALLOWS ELECTRICAL ISOLATION BETWEEN CIRCUITS 


STANDARD DESIGN 


In one recent application a Vickers Standard Magnetic Amplifier 
was used to maintain the frequency of the output of a 60-cps, 
1 KVA generator with +1%. This accuracy was maintained when 
the load varied from 0% to 100% and when the voltage on 
the d-c drive motor was varied +10%. The output of a Type 
AD1-60-160-56 Standard Magnetic Amplifier was rectified and 
used to control the field of the d-c drive motor. The error signal 
to the magnetic amplifier was supplied from two tuned circuits. 


OTHER TYPICAL APPLICATIONS: 


Speed regulators @ Voltage regulators © Servo systems— 
positioners and indicators @ Hydraulic controls @ Control relays 
Temperature regulators @ Lamp and furnace controls. 


WRITE for your registered copy of the Vickers Magnetic Amplifier Design 
Handbook. Please make request on your letterheod. 


VICKERS ELECTRIC DIVISION 


VIGRERS we. 
1803 LOCUST STREET e¢ ST. LOUIS 3, MISSOURI 
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CONTACTORS {y// 


en 


. more than 


70 years 


we have specialized 
in the mass production 


Underwriters’ of custom-designed tech- 


Approved. 600 Volts AC | 
SIZE - nical ceramic components 


Non-Reversing : 

tail t. 
2 to 4 Pole 2-3/4" w. x 3-5/8” h. x 3-5/16" d. Detoits on reques 
5 to 8 Pole 5-9/16" w. x 3-5/8" h. x 3-5/16" d. 


R . : 
2 to 4 Pole 59/16" w. x 35/8" h. x 35/16" 4 D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn 
and overall dimensions. orcnao, . bape nee Coane et SaaS + Genen ¢ . Satees 
ACCESSIBI LITY > S. Christie & Co., 175 Fifth Ave., © PHILADELPHIA 8, Associated Industries, 401 North 
rood St., © LOS ANGELES, Electricol Manufacturers Supply Co., 4116 Avalon Boulevard 
To replace contacts, it is not necessary to disassemble the 
complete contactor. Just remove the parts comprising the 
stationary and movable contacts. Contacts can be replaced 
without disturbing wiring. To change coil, remove magnet 
frame and coil assembly only. (See illustration below.) 


Using a screw driver only, you can easily change any pole 
from normally open to normally closed. Ne special parts 
required. 10 and 15 ampere parts are interchangeable. 


RELIABILITY 


Laboratory tests involving millions of operations, plus field ak : oN ~~ i A ae i t ae G 
service of thousands of R-B-M contactors on door operators, i —< 
radio transmitters, packaging and weighing machinery, hoists, er mm 
machine tools and many other industrial applications offer : k rN + ie: a a a 

« proof of dependable, trouble-free performance. ' 


ADVANCED DESIGN 


Melamine Insulation. Molded coil housing. Ilsco solderless 
connectors. 50/60 cycle magnet coils. Palladium silver con- 
tacts. Stainless steel self-contained 

contact springs. 


Note: 10 and 15 ampere contactors have same mounting 


You can eliminate jerky fluid-power package con- 
starts and power stalls—use sists of a small aluminum 
smaller engines and mo- hydraulic coupling, shaft, 
tors without overloading _ sleeve and sheave hub. De- 
—when you apply the new signed especially for use 
Twin Disc Hydro-Sheave with Worthington QD 
Drive to conveyor lines,and Sheaves. Available in 5 
other types of equipment in- sizes, for use on 34 to 25 hp 
volving heavy starting loads. motors and engines. Write 

This simple, inexpensive for Bulletin 145-A. 


Where space is a factor, and 
accessibility a must—use 
R-B-M industrial contactors. 
Initial low cost plus depend- 
able performance will save 
you money. Write for Bulletin 
600 and price list on your 
company letterhead. 


oe == nie: 


HYDRO-SHEAVE DRIVES 


C 


ESSEX WIRE CORP, 


ogansport, Indiana 


MAGNETIC ELECTRIC CONTROLS TWIN DISC CLUTCH COMPANY «+ RACINE, WISCONSIN © Rockford, Illinois 


COMMUNICATION AND ELECTRONIC 


ELECTRICAL MANUFACTURING 








| 
| L-T'E Selects 
KUHN & JACO 


AUTOMATIC PROCESS 





“The enthusiasm which . . . others have 
shown over the results obtained by your 
automatic process is contagious.” This state- 

| ment in a letter from L.T.E. Circuit Breaker 
| Co. is naturally one of which we are very 
proud. 


this intricate molding job! 


We're enthusiastic, too, over the fact that 
we can produce these housings in large quan- 
tities at low cost, also that we have been 
able to overcome the many molding difficul- 
ties inherent in this piece because of the 
various planes, angles and ridges involved. 

Since we make the molds as well as do 
the molding, we are well able to anticipate 


for DEMONSTRATING AND - ge many em. that might slow up 
TESTING AUTO RADIOS a less experienced organization. 


Why not profit by our advice and service? 
Write us, or one of our representatives listed 
a 
go below. 


New Models . . . Designed for testing D. C. 
Electrical Apparatus on Regular A. C. Lines. onto '979 
Equipped with Full-Wave Dry Disc Type 
Rectifier, Assuring Noise-less, Interfer- 
ence-Free Operation and Extreme 
Long Life and Reliability. 
















Kuhn & Jacob 


MOLDING 277 TOOL TCO. 


1204 SOUTHARD STREET, TRENTON 8, N. J 






“NEW DESIGNS: 

“NEW MODELS Yew LITERATURE 3 
“A” Battery Eliminator, DC-AC Inverters 
Auto Radio Vibrators 






Telephone Trenton 4-5391 






S. C. Uliman, 55 W. 42nd St., New York, N.Y. 
nif CONTACT THE Telephone — Penn 6-0346 
ese mamer ial K & J Wm. T. Wyler, Box 126, Stratford, Conn. 
REPRESENTATIVE Telephone — Bridgeport 7-4293 
EVR LTT sgt Ta eed Wm. A. Chalverus, 2606 N. Fifth St. 
pres shgenbe. Atsge ee... th. a Philadelphia, Penna. 
pot BBS hl ddl {dee === Telephone — GArfield 3-3322 
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Whew the Requirements ave Extreme 















SPOT 
WELDING 


GRAPHALLO (a special silver-impregnated graphite) 


for extraordinary electrical performance 
IN BRUSHES 

® for high current density 

¢ minimum wear 

* low contact drop 

¢ low electrical noise 

° self-lubrication 





LAB. POWER 
SUPPLIES 













* for low resistance 
¢ non-welding character 


GRAPHALLOY OILLESS BUSHINGS 
Contain NO OIL... Require NO OIL 


Accurately formed, truly self- 
lubricating, durable, constant 
co-efficient of friction, operate dry 
— or submerged in gasoline or 
corrosive liquids, and in wide 
temperature range...even where 
oil_solidifies or carbonizes. 
Current carrying. 





MAGNESIUM- “TE TRON’ ie 


0d s eal CHARGERS 


LIGHT WEIGHT RECTIFIERS 


The only rectifier with Magnesium Radiator 
Plates, ‘‘Lektron”’ is lighter in weight — handles 
up to 60 Volts D.C. from 50 to 50,000 Amperes. ELECTRO- 
They're more rugged mechanically, operate at PLATING 


temperatures from —40° F to 284° F and are not 
affected by normal atmospheric conditions. Camp 
















*Among other GRAPHALLOYs are 
Babbitt, Copper, Bronze and Cadmium, 










Complete engineering service available. 


Write for literature. Accumulated design experience counts — call on us! 






MS> ascrowe necriness.n¢ adios | MOMMA 








1059 NEPPERHAN AVE - YONKERS, NEW YORK 













Kester’s famous group of flux-core 
solders consist of over 100,000 
different types and sizes. 


Loum ficient 


Kester flux-core solders are made 
only from newly mined grade A tin 
and virgin lead. 






COMMUTATOR VALUES ARE HIGH! 


Compare one of your pre-war Commutator prints with 
today’s counterpart . . . R.P.M. is higher, tolerances 
closer, giving your product better performance and 
enabling you to process with fewer, faster operations 
on a high production basis. 






Compare prices . . . We believe you will be impressed 
by the small difference when compared to the price 
advances of other items you purchase. 


KESTER SOLDER COMPANY 


4209 Wrightwood Ave., Chicago 39 
Newark, New Jersey 
Brantford, Canada 







Now compare an actual pre-war Commutator with 
today’s NEPCO Commutator . . . NEPCO Commutators, 
precision manufactured with machined dovetails, from 
improved materials, are the greatest value a motor 
manufacturer can find today. 









Send for free manual: 
“SOLDER and Soldering 
Technique”’ 





Send us your specifications, so we may quote on 
your requirements. 
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Standard for Industry since 1899 


ELECTRICAL MANUFACTURING 


Manufacturers and Designers of Precision Built Commutators 


t 
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Completely New! 


An Entire Series 
of NEW, SMALL 
ROTARY SWITCHES 
By ‘Diamond H” 


& 


Series 240 Switches 

Single Hole Mounting 

Model Shown actual size 

114” high x 114” wide x 1” deep 

AND Attractive Bezel-equipped Models for snap- 
in mounting. 


Both Types Available For Many 
Conventional And Special Circuits 


THE NEWEST... 


4 Heat, 5 Position, Double Pole, Series Parallel 
iS A. 12> Vo 7% A 290 Va. &. G Oals 
Also Higher Ratings 

Underwriters’ Laboratories Approved 


For BIG Jobs In Applications Like 


These ... 


Hot Plates Rangettes Coffee Makers 
Fan-type Heaters Beauty Parlor Equipment 
Air Conditioning Equipment Fans Washers 
Ventilating Equipment Small Motors 

And similar appliances and equipment 


NO OTHER SWITCH WILL GIVE YOU 
ALL THESE LONG-WANTED FEATURES 


COMPACTNESS — unmatched by any 
other switch. 
HEAT RESISTANCE — completely efficient 


operation with ambient temperatures up 
to 400° F. 

ENTIRELY ENCLOSED — for safety’s sake 
and protection of working parts. 

HIGH OVERLOAD CAPACITY — ratings 
are conservative. 

PROVEN PEAK PERFORMANCE — thanks 
to long recognized “Diamond H” slow- 
break principle and heavy silver contacts. 
LONG SERVICE LIFE — because of in- 
geniously simple design and rugged con- 
struction. 


Write today for complete details on “Diamond 
H” Series 240 Switches for your applications. 





CLEAN-CUT 
ADVANTAGES 


, 


we ee 


RADIO PINS 


1 Extreme Uniformity 


2 Superior Staking Qualities 
...ends will roll without splitting 


Better for Molded Parts 
---¢losed end keeps compound out 


If you use pins for vacuum tubes, 
adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you'll save time, money and 
rejections by using these super-smooth, 
seamless, patented Radio Pins. They are 
available in a wide variety of styles and 
sizes, with staking end either closed or 
open. For a quotation, simply send a 
sketch, sample or description and state 
the quantity and finish you need. 


SHEET METAL STAMPINGS? 


In addition to Radio Pins, we produce 
large quantities of top caps, base shells 
and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep-drawn shells and 
cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners— 
and, for almost every manufacturing 
requirement, the world’s largest assort- 
ment of eyelets. 

We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
American Brass Company, Waterbury 
20, Connecticut. 


THE HART MANUFACTURING CO. 


211 Bartholomew Ave., Hartford, Conn. 


FOR QUALITY Brass Gooos— ANACONDA 
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Bs Guide to Buying 


MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES 


Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—John A. Campbell, Director, Reader Service. 


ADHESIVES 
Armstrong Cork Co., 


Lan- 
caster, Pa. 
Durez Plastics & Chemicals, Inc., 132 
Walck Rd., N. Tonawanda, N. Y. 
anne Mining & Mfg. Co., St. Paul 
5 nn. 


ALUMINUM 


Aluminum Co. of America, 
Bidg., Pittsburgh 19, Pa. 
Federated Metals Div., American Smelt- 
nee Refining Co., 120 Bway., N. Y. 5 


9502 Arch, 


1896E Gulf 


AMMETERS. See Instruments. 


ANODES, PLATING 
American Brass ©o., Waterbury 88, 


Conn. 
See & Co., 118 Astor, Newark 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

du_ Pont de Nemours & Co., Inc., E. I. 
Electro-Chemicals Dept., Wilmington 98, 


Federated Metals Div., 
ing & Refining Co., 
5, . i 

General Plate Div., 
Corp., 402 Forest, 
(Silver. Gold) 

Handy & Harman, 82 Fulton, New York 
7, N. Y¥. (Gold and Silver) 

Makepeace Co., D. E., Attleboro, Mass 


(Gold & Silver) 

Revere Copper & Brass, 230 Park 
Ave., New York 17, N. 

‘Seymour Mfg. Co., Seymour, Conn. 

ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 
Fort St. Detroit 16, Mich. 


BALANCING MACHINES 


Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


BALLS, BEARING 


Hartford Steel Ball Co., 
* Conn. 

Hoover Ball & Bearing Co., 
Mich. 

= Industries, 


Inc., 


American Smelt- 
120 Bway., N. Y. 


Metals & Controls 
Attleboro, Mass. 


Inc., 
— 


28:7 W. 
P.O. Box 


Hartford 6, 
Ann Arbor, 
Philadelphia 32, 
18950 S. 54th Ave., 


Inc., 


a 
Strom Steel Ball Co., 
Cicero 50, Tl. 


BATTERIES, DRY 
Radio Corp. of America, Commercial 
Engrg. Sec., E41R, Harrison, N. J 


BATTERY _ELIMINATORS. See 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. (Steel or Bronzed Backed) 

Moraine Products Div. of General Motors, 
Dayton, Ohio. (Steel- — 

—— & Son’. Inc., Joseph T. 


Power 


, Chicago, 


BEARINGS, BALL (Miniature) 


Miniature Precision Bearings Inc. 
Keene, N. H. 

New Departure Div. 
Corp.. Bristol, Conn. 
Norma- Hoffmann Bearings Corp., 
ford, Conn. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Aetna Ball and Roller Bearing Company, 
4600 Schubert Ave., Chicago 39, Ill. .- 

Fafnir Bearing Co., New Britain. Conn. 

Hoover Ball & Bearing Co., Ann Arbor. 


Mich. 
New Departure Div. of General Motors 
Corn.. Bristol. Conn. 

Nice Ball Bearing Co.. 30th & Hunting 
ton Park Ave. Philadelphia. Pa. 
noe en Bearings Corp., Stam- 
~~ Industries, Inc., Philadelphis 32, 


Roller Bearing Co., 


Motors 
Stam- 


of General 


Canton 6. 


a. 
Timken 
Ohio. 
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BEARINGS and BUSHINGS, BRONZE 


Bound Brook oe Less Bearing Co., 
Bound Brook, N. J. 
Dept. EM 


Chase Brass & Copper Co., 
250, Waterbury 20, Conn. 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze on Steel). 

rr,” Co., Inc., P. R. Indianapolis 
» Ind. 


Moraine Products Div. of General Motors 
Corp., Dayton, io. 


Ohio. 

Morganite, Inc., Long Island City 1, N. Y. 

Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 1215, Chicago 6, Tl 


BEARINGS AND BUSHINGS, 


LUBRICANT-RETAINING (Powdered 


Metal) 

Amplex Mfg. Co., Sub. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Graphite Metallizing = ¢ ae Nepper- 
han Ave., Yonkers 3, Y. (Oilless, 
Self- lubricating). 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Moraine Products Div. of General Motors 
Corp., Dayton, Ohio. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings, Inc., 609 
W. Lake, Dept. 1215, Chicago 6, Ill. 
BEARINGS AND BUSHINGS, NON- 

METALLIC 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton, Del. 

Richardson Co., 2799 Lake St., Melrose 
Park, Il. 

oe & Son Inc., Joseph T., Chicago, 

P. O. Box 


Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
backed) 


Lord Mfg. Co., Erie, Pa. 


BELLOWS, METALLIC 


Clifford Mfg. Co., Div. 
Thomson Corp., 126 Grove. 
54, Mass. 


BELT DRIVES. 


BERYLLIUM COPPER 
Tube, Wire) 


Beryllium Corp., 
Pa. 


(Rubber 


of Standard- 
Waltham 


See Drives, V-Belt. 


(Rod, Strip 


Dept. 7, Reading 5, 


6, Ind. 
Mallory & Co., Inc.. P. R., Indianapolis 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW AND BOLT. See Socket 


Screw Keys & Wrenches. 


BLOCKS, PILLOW 


Fafnir Bearing Co.. New Britain. Conn 

Norma-Hoffman Bearings Corp., Stamford, 
Conn. 

Randall Graphite Bearings. Inc., 609 W. 
Lake St., Dept. 1215, Chicago 6, TN. 

SKF Industries. Inc., Philadelphia 32, Pa. 


BLOCKS, 
Blocks 


TERMINAL. See 
and Boards, Terminal. 


BLOWERS. 


Strips, 


See Fans and Blowers. 
BOLTS. See Fasteners. 


BOXES, METAL. 
Metal. 


See Cabinets, Sheet 


BOXES and CRATES, WIREBOUND 
See also Containers, Packaging and 


Shipping. 
Wirebound Box Manufacturers Assn., 
Room 1840, Borland Bldg., Chicago 3, 


. 


BRAKES, BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bure) 


American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Federated Metals Div., American Smelt- 
os & Refining Co., 120 Bway., N. Y. 5. 


Hussey & Co., C. G., Pittsburgh 19, Pa. 

Ilseo Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. (Copper Tubing). 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, 


BRAZING ALLOYS, SILVER 
— * Co., Inc., 113 Astor, Newark 5, 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 402 Forest, Attleboro, Mass. 
—. & Harman, 82 Fulton, New York 


» we Be 

Makepeace Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, 
Conn. 


Hartford 1, 


BRONZE. See Brass, Bronze & Copper; 
also Phosphor Bronze. 


BRUSH CAPS 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 


BRUSHES: CARBON, GRAPHITE. 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 S. 
Ave., Cicero 50, Ill. 
Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 
Morganite, Inc., Long Island City 1, N. Y. 
Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, 
Superior Carbon Products, Inc., 
George Ave., Cleveland 5, Ohio. 
Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


BUSHINGS 


BEARING, see Bearings and Bushings 
COMPOSITION, see Plastics-Custom 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical 

MICA, see Mica. 

PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 


Cuyahoga Spring Co., 
Cleveland 2, Ohio 


CABINETS, SHEET 
Chassis, Housings, 
Tanks) 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC, VARNISHED. 
Insulating. 


CAPACITORS 


Aerovox Corp., New Bedford, 

Aircraft-Marine Products, Inc., 
Fourth, Harrisburg, Pa. 

Automatic Electric Co., 
Buren, Chieago 7, Ill. 

Cornell-Dubilier Corp., Dept. 
Plainfield, N. J. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Capacitor Sales 
Div., Pittsfield. Mass. 

Johnson Co., E , 206--2nd Ave. S.W., 
Waseca, Minn. 


52nd 


9114 


10251 Berea Rd., 


METAL 
Panels, 


(Boxes 
Racks, 


See Fabrics, 


1504 N. 
1038 W. Van 


H-60, South 


or & Co., Inc., P. B., Indianapoly 


Sangamo Electric Co., Springfield, Ill. 
Sprague Electric Co., North Adams, Mass. 
Stackpole Carbon Co., St. Marys, Pa, 


CARBON AND GRAPHITE: (Contact 
Electrodes Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 

Becker Brothers Carbon Co. 3450 S. 52ng 
Ave., Cicero 50, Ill. 

Graphite Metallizing Corp., 1059 Nep. 
perhan Ave., Yonkers 8, 

Long Island City 1, N.Y. 

Marys, Pa. 


Morganite, Inc., 

Speer Carbon Co., St. 

Stackpole Carbon Co., St. Marys, Pa 

CASTINGS, ALUMINUM. See al 
Castings, Die. 

Aluminum Co. of America, 1896F Gulf 
Bidg., Pittsburgh 19, Pa. 


Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 


CASTINGS, BRASS, BRONZE, core 
Allis-Chalmers Mfg. Co., 937A 8. 
Milwaukee 1, Wis 
Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 

Johnson Bronze Co.. 570 8S 
Castle, Pa. 

Mallory & Co., Inc., P. R., 
6, Ind. 


CASTINGS, DIE 
Aluminum Co. of America, 1896E Gul 
Bidg., Pittsburgh 19. Pa. 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc) 

Gries Reproducer Corn., 108 Willow Ave. 
New York 54. N. Y¥ 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. (Aluminum & Zinc) 

Monarch Aluminum Mfg. Co., 9301 Detrot 
Ave. Cleveland 2. Ohio 

New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys) 


CASTINGS, GRAY IRON 


Electric Auto-Lite Co., Toledo 1. Ohio 
“ene Co., Foundry Div., Chattanoogs 
. Tenn. 


CASTINGS, 
Process) 


Allis-Chalmers Mfg. Co., 937A 8. 170. 
Milwaukee 1, Wis. 
Co., Inc., 67 Wall, 


International . 
. (Nickel and Alloys) 


New York 5, 
CATHODE RAY TUBES. See Tubes, 


Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of Nationa) 
Lead Co., Niagara Falis, N. Y. 


Bound 


Bound 


Mill, New 


Indianapolly 


PRECISION (Lost-Wax 


INSULATION AND SEALING 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. AJ-20, 30 E. 42nd, 
New York 17, N. Y. 

du Pont de Nemours Co., E. I., Finisher 
Div., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 182 
Walck Road, N. Tonawanda, N. ¥. 

General Electric Co. Chemical Dept 
8-11. 1 Plastics Ave.. Pittsfield. Mass 

National Electric Coil Co., Columbus 


16. Ohio 
Sauereisen Cements Co., 1045 N. Canal. 
oe. of National 


Pittsburgh 15, Pa. 

Titanium Alloy Mfg. Co., 
Lead Co., Niagara Falis, N. Y. 

Zophar Mills, Inc., 117 Twenty Sixth 
Brooklyn 32, N. Y 


CEMENT, 


CERAMICS 


Electrical Porcelain 
Refractory Porcelain 
Steatite (Lava) 
Zircon Porcelain 


Akron Porcelain Co., 
Akron 14, Ohio (A). 

American Lava Corp., Chattanooga 4 
Tenn. (C). 

Ceramic Specialties Co., 444 W. Sixth 
East Liverpool, Ohio (A). 

Colonial Insulator Co., 907 Grant, Akrot 
11, Ohio (A). 

General Ceramics & Steatite Corp., Keas 


bey, N. J. (AC). 

Illinois Electric Porcelain Co., Macomb 
Til (A). 

Knox Porcelain Corp., Knoxville 1, Tenn 
(A). 

Louthan Mfg. Co., East Liverpool, Ohie 
(ABCD) 
New Jersey Porcelain Co., New York Ave 
& Plum, Trenton 5, N. J. (AB). 
Porcelain Products, Inc., Parkersburg 
W. Va. (A). 

Square D Co., 6060 Rivard, Detroit 1! 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Aveé.. 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanoogs. 


Tenn. (C). 
eet a & Mfg. Co., Latrobe, 
) 


Pa 
Titanium Alloy Mfg. Co.. Div. of National 
Lead Co., Niagara Falls, N. x (D) 
Universal Clay Products Co., 1540 East 

0. Bor 


(A) 
(B) 
(C) 
(D) 


2725 Cory Ave 


First, Sandusky, Ohio (A). 
Westinghouse Electric Corp., P 
868, Pittsburgh 30, Pa. (A). 


CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 


937A 8. 70, 
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MODEL K 
THE MIGHTY [LCL 


OF DIE CASTING 
MACHINES 


. is the safest, most highly pro- 
ductive small die casting machine on 
the market! Available in horizontal 
or vertical center shot models, die 
castings weighing up to 114 pounds 
in zinc are produced under high in- 
jection pressures, insuring quality, 
castings with minimum porosity. 


Compare these features: 


Center shot operation with floating nozzle 
always in seated contact with the die and 
one-piece gooseneck. Speed and power 
obtained by use of an air compressor to 
operate opening and closing of die, and 
metal injection plunger. Double safety 
lock, mechanical-electrical, prevents metal 
shot while die is in open position. Double 
toggle mechanism locking in two direc- 
tions absorbs all locking pressures, oper- 
ates on all four corners of die plate. Built- 
in ejector plate for positive ejection. Self- 
contained gas or oil firing unit. 


KUX MACHINE COMPANY 
3925 W. HARRISON ST. + CHICAGO 24, ILL. 


tHE RIGHT BALL 
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Let Strom Help You 


Not only in precision ball bearings, 
but in countless other places, Strom 
has found that the right ball will 
do the iob better. Maybe your 
problem can be solved with the 
use of the proper ball. Why not 
take it up with Strom. 

Strom has been making precision 
metal balls for over 25 years for 
all industry and can be a big help 
to you in selecting the right ball 
for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, unitormity, 
and dependable physical quality, 
there’s not a better ball made. 





OT ee 


BINDING POSTS TWICE 


ACTUAL SIZE 


Lionel designed this non-turning, self-fastening 
binding post for making electrical connections to 
model railroad equipment, such as coal loaders. 
A multi-purpose fastener for a high quality 
product, it must be prefabricated with precision, 
speed and economy. Progressive provides the 
perfect facilities for specials such as this. 


A combination tubular rivet and threaded post, 
the connector eliminates separate parts such as 
nuts and lock-washers, excludes expensive hand 
operations and permits multiple assembly. Made 
of headed stock, it curls without cracking. 
Serrations lock the post to keep it from turning. 
Tubular section holds the post to its base and 
may be used further to hold a soldering lug, etc. 
Drawing detail above shows the multiple func- 
tions performed by the fastener. 


Special fasteners are our specialty. IF IT’S 
SPECIAL, see PROGRESSIVE. 


WRITE FOR OUR CATALOG 
IT MAY SAVE YOU MONEY 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN. 


SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO. 


Fasco Industries, Inc., 100 Augusta, 

General “ilent = oo A Dept. 
era a aratus oe 
Schenectady 5 — 

Heinemann Basis Co., 99 Plum, Tren- 
ton, 

Murray Mfg. Corp., 1250 Atlantie Ave., 
Brooklyn 16, N. Y. 

— D Co., 6060 Rivard, Detroit 11, 


ch. 
Westinghouse Flee. Corp., P. 0. Box 868, 
Pittsburgh 380, Pa. 


CLAMPS, GROUND 


ee Engineering Co., Inc. New York 

Ilsco’ Sone Tube & Products, Inc., Cin- 
cinnati 27, Ohio. 

Sherman Mfg. Co. H. B., Battle Creek, 
Mich. 


CLAMPS, TEST 


—. aon Co., Inc. New York 
Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 


CLEANING COMPOUNDS, METAL 


Oakite Products, Inc., 18H Thames, New 
York 6, N. Y. 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth, 
Film & Paper. 


CLUTCHES 
Twin Dise Clutch Co., Racine, Wis. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
Cleveland Container Co., oara Barberton 
Ave., Cleveland 2, Ohi 
Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. ¥. 
Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 
2035 W. 


Precision Paper Tube Co., 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 

COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 
Anaconda a & Cable Co., 25 Broadway, 


N. Y. 
Ine., 65 Pavillion Ave., 

Providence 5, R. I. 

Dano Electric Co., 98 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Rd., 
Chicago 39, III. 

National Electric Coil Co., Columbus 
16, Ohio. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corp. of Amer., Commercial Engrg. 
Sect. E41R, Harrison, N. J. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 


COIL WINDING MACHINES 


Associated Production Co., 162 No. Clin- 
ton, Chicago 6, Til. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Radio Corp. of America, Commercial En- 
grg.. Sec. A41R, Harrison. N. J. 

Seifert, Inc.. E. R., 202 8S. Beach 8&t., 
Syracuse 10. N. Y. 

Universal Winding Co., P. O. Box 1605, 
Providence 1, R. I. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave.. Cleveland 15. Ohio. 

Midwest Molding Co.. 4630 W. Fullerton 
Ave., Chicago 89, Til. 

Nippert Electric Products Co., 1759 W. 
Mound. Box 1908. Columbus 16, Ohfo. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL. 


COMPOUNDS. SEALING. See Cement 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Var- 
nishes, Compounds and Resins 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

Alden Products Co, 117 North Main, 
Brockton 64EM, Mass. 

American Brass Co., Waterbury 88, Conn. 


ere Engineering Co., Inc. New York 

Cannon Ehnctrie Development Co., Dept, 
E118, 3209 Humboldt, Los Angeles 31, 
Calif. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Iisco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. 

Johnson Co., E. F., 206-—-2nd Ave., S.W., 
Waseca, Minn. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22, 
Pa. 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio. 

Russell & Stoll Co., Ine., 125 Barclay, 
New York. 7, N. Y. ‘‘Ever-lok’’ 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Soreng Mfg. Corp., Dept. M-02, 9555 
Eden Ave., Schiller Park, Ill. 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 


Baker & Co., Inc., 118 Astor, Newark & 
N. J. 

Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi 
cago, Ill. 

General Plate Div., Metals and Control 
Corp., 402 Forest, Attleboro, Mass. 

Gibson Electric Co., 8349 
Ave., Pittsburgh 21, Pa. 

Graphite Metallizing Corp. 1050 Nep- 
perhan Ave., Yonkers 3, N. Y. 

Makepeace Co., D. E., Attleboro, Mass. 

a & Co., Inc., P. R., Indianapolis 
. In 

Co., J. M., 871 Elm, Hartford 1 


Conn. 
Stackpole Carbon Co., St. Marys, Pa 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP 
PING. See also Boxes and Crate: 
Wirebound. 

Gair Co., Inc., Robt., 155 E. 44th, New 
Tax WW, N. Y¥. 

Gaylord Container Corp., St. Louis 2, Mo 

a & Dauch, 5001 Decatur, Sandusky 

ihio. 

Union Bag & Paper Corp., Woolworth 
Bldg., New York 7, N. Y. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 
Clark Cooper Co., 425 Market, Palmyra, 
N. J 


Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 3, Wis. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass. 

General Electric Co., 

Schenectady 5, N. Y. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Russell & Stoll Co., Inc., 
New York 7, N. Y. 

Square D Co., 4041 N. Richards, Milwau- 
enn 12, Wis. 
Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER. 
ATURE. See also Relays, Switches 
Thermostats. 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

American General Shenae, Corp., 206¢ 
Bronx. New York 86, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Lristol Co., 153 Bristol Kd., Waterbury 
20, Conn. 

Cam-Stat, Inc., Div. of the Paul Henry 
Co., 2310 S. LaCienega Blvd., Los An- 
geles 34, Calif. 

Edison, Inc., Thos. A., Instrument Div.. 
299 Lakeside Ave., W. Orange, N. J 

Fenwal, Inc., 15 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Hart Mfg. Co., ae Bartholomew Ave., 
Hartford 1, 

Mercoid Corp., 4297 W. Belmont Ave., 
Chicago 41, ‘m. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., ee mg 
Fulton Controls Co., Youngwood, 

Spencer Thermostat Div. of Metals a Con- 
trols Corp., 102 Forest, Attleboro, Mass. 


Apparatus Dept., 


125 Barclay, 
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How to meet a payroll 


DUAL SPEED 
PRECISION 
LAYER WINDING 
MACHINE 


: : : Twenty-four hours before factory p. 
Designed to cut production costs in writing machine was needed fast. At 10 A.M. plant manager 
winding small generator and motor ordered one from supplier 400 miles away. He specified Air 


. : Express, the service regularly used to keep production rolling. 
field coils, molded bobbins and small 26-lb. carton delivered same day at 2 P.M.—in time! Shipping 


transformers. Winds accurately in lay- cost only $3.19! 
ers at high speed. 


$3.19 was total cost 
E. R. SEIFERT, INC. JR re 


202-204 South Beech Street | Express is the most 
convenient way for 


Syracuse, New York you to ship or receive 
—in addition to be- 
ing the world’s fast- 


est transportation 
method. 


PORCELAIN.... 
to Size and Quality CaP aa 


@ Colonial Porcelain is used on thousands of elec- , meee «clock service with Air 
trical and other products. This is f 4 rr Express. Shipments go 
because it is carefully made to size on all flights of the 
and its uniformity further insured . fe. Scheduled Airlines. Air 
by burning in gas-fired, tempera- : Express is service you 
ture-controlled kilns. If you need s can count on to keep 
electrical porcelain parts, send us a gE your business rolling in 
sample or drawing for our estimate. ; ' high gear. 

The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 
Chicago 


2753 W. North Air Express gives you all these advantages 


Tel. HU-6809 
World's fastest transportation method. 
Special door-to-door service at no extra cost. 
One-carrier responsibility all the way. 
1150 cities served direct by air; air-rail to 18,000 off-airline offices. 
Experienced Air Express has handled over 25 million shipments. 


Because of these advantages, regular use of Air Express pays. It’s 
your best air shipping buy. For fastest shipping action, phone Air 
Express Division, Railway Express Agency. (Many low commodity 
rates in effect. Investigate.) 


Rates include pick-up and delivery door 
to door in all principal towns and cities 
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SAVE TIME 
... MONEY 


Transformerized machines and equipment add 
production line flexibility to motorized equip- 
ment. Machines can then be shifted, realigned, 
respaced to keep production flowing quickly on 
redesigns—new models. Hours and often days of 
electrical work can be eliminated — saves time, 
saves money. 





AIR COOLED 
TRANSFORMERS 


Can be mounted at most 
convenient place, on wall, 
ceiling or machine. No oil 
needed, no inspection nor 
maintenance. Available in 
sizes from 1/10 KVA to 
75 KVA, primary volt- 
ages up to 600 volts, 114 
KVA to 25 KVA with 
2300 volt primary. 


STEPDOWN TRANSFORMERS 


Complete — ready for in- 
stallation and connection. 
Supplied with eight foot 
heavy duty ‘rubber cord 
and plug for primary con- 
nection. Output plug is an 
integral part of transform- 
er. Available in sizes from 
75 to 1000 watts. 200/240 
primary, 115 volt, 50/60 
cycle secondary. 





ACME ELECTRIC CORPORATION 
356 Water Street Cuba, N. Y., U.S.A. 


Acme Electric manufactures Luminous Tube Transformers—Fivorescent 
Lamp Ballasts—Cold Cathode Lighting Transformers and Ballasts—Radio 
and Television Transformers—Electronic Transformers—Door Bell, Chime 
and Signalling Transformers—Safety Transformers—Voltage Regulating 
Transformers—Stepdown Transformers—Control Transformers— Warp- 
stop Transformers—Air Cooled Power Transformers. 
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Square D o. 4041 N. Richards, Milwau- 
kee 12, 8. 


CONTROLS, REMOTE, See Push Buttor 
Stations; Relays and Contactors. 
Switches. 


CONVEYORS, Straight Line 
Festovia Morkine Co., 1278 88th, Brooklyn 


COPPER. See Brass, Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


General Electric Co., Chemical Dept. 
cul. 1 Plastics Ave., Pittsfield, Mass. 


Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. 

Mitehell-Rand Insulation Co., Inc., ii 
Murray, New York 7, N. Y. 

Varfiex Corp., 308 Jay, Rome, N. % 

Westinghouse Electric Corp., P. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. 
Cable, Insulated 


CORD, RESISTANCE LINE. See HKe- 
sistance Line Cords. 


CORD SETS 


Alden Products Co.. 117 North Main, 
Brockton 64EM, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, TL 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. 

Electrie Auto-Lite Co., Toledo 1, Ohio. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
ancy W. Oliver Bidg., Pittsburgh 22: 


Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

U. 8. ae &- Rockefeller Center, New 
York 20, 

walnaioes” Hlectric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 


CORES, REFRACTORY. 


CORES, TRANSFORMER 
Acme Electric Corp., 356 Water, Cuba, 
N. Y 


See Wire and 


See Ceramics. 


Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9502 Arch, Lancas- 
ter, Pa. 


COUNTERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 
Lord Mfg. Co., Erie, Pa. (Bonded Rub- 
ber) 


Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd., North Bergen, N. J. 

Twin Disc Clutch Co., Racine, Wis. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


DECALCOMANIAS 


Meyercord Co., Dept. EM-12, 5323 W. 
Lake, Chicago 44, Til. 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 
Etching Co. of America, 1520 Montana, 


Dept. E-8, Chicago 14, Til. 
Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 3842 W. Harrison 8t., 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. See 
High-Frequency Heating Units. 


DRAFTING EQUIPMENT and 
MATERIALS 


Eastman Kodak Co., Rochester 4, N. Y. 
Keuffel & Esser Co., Hoboken, N. J. 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 


General seeteee Co., Apparatus Dept., 
Schenectady 5, N. ¥. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. ‘‘VS’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


DRIVES, FLUID POWER 
Twin Disc Clutch Co., Racine, Wis. 


DRIVES, V-BELT 


Allis-Chaimers Mfg. Co., 987A 8. 10, 
Milwaukee 1, Wis. 

Gerbing Mfg. Corp. 7“ J West Washing- 
ton Blvd., Chicago 6, Ill. 

Maurey Manufacturing Corp., 2912 8, 
Wabash Ave., Chicago 16, IIl. 


DUPLICATING MACHINES, DIELESS, 
See Benders, Brakes & Shears. 


ELECTRICAL SHEETS. See Steel, Elec- 
trical. 

ELECTRONIC COMPONENTS. See Spe- 
cific headings. 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms & Grades. 


ENAMELS. See Lacquer, 
Varnishes, Finishing. 


Enamels & 


EXPRESS SERVICES 
Air Express Div., 
Agency, Dept. 26, 
York 17, N. Y. 


EYELETS & GROMMETS 


American Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 
Stimpson Co., Inc., Edwin B., 423 Park 

Ave., Brooklyn 5, N. Y. 


Railway Express 
230 Park Ave., New 


FABRICS, ELECTRICALLY CONDUC. 
. TIVE 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


FABRICS, 
Tapes) 


Glass-Fiber, Vamished Cambric, Cotton, 
Linen, Silk, etc. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwel Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co, Dept. M-40, 
Conshohocken, Pa. 

Brand & Co., Willian. 276 Fourth Ave.. 
New York 10, N. ¥. 

Celanese Corp. of America, Dept. 5-A, 
180 Madison Ave., New York 16, N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Glass Fibers Inc., Waterville, Ohio 
(Yarn) 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 8. Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Johns-Manville, Box 290, New York 16, 


INSULATING (Sheets and 


N. ; 
Mica Insulator Co., Schenectady 1, N. Y. 
Minnesota Mining & Mfg. Co., St. Paul 


6, 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
National Electric Coil Co., Columbus 16, 


Ohio. 

National V'arnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Elec- 
trical Insulation Dept., Woodbridge, 


N. J. 
Owens-Corning Fiberglas Corp., Textile 
Products Div., Dept. - 16 E, 56th 


St., New York | a Am 4 

Van Cleef Bros., Inc.. *ig00 Woodlawn 
Ave., Chicago 19, 

Varfiex Corp., 308 Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
869, Pittsburgh 30. Pa. 


FANS & BLOWERS 


meen Electric & Mfg. Co., St. Louis 

0. 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, 

Heinze Electric Co., “685 Lawrence, Low- 
ell, Mass. 

Robbins & Myers, Inc., Motor Div., Dept. 
C-40 Springfield 99. Ohio. 


FASTENERS. (Bolts & Nuts; Pins; Riv- 
ets; Screws; Washers.) 

Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

een) Metal, Lock Spring Assembly Nuts 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 

Spade Bolts (S) 

Allen Manufacturing Co., Hartford 2, 
Conn. (ACE) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

Aluminum Co. of America, 1896E Gulf 
Bldg., Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn. 
(BF), (Cold Headed Screws) 

Anti Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y¥. (A) 

Blake & Johnson Co., Waterville 14, Conn. 

Burndy Engineering Co., Inc., New York 
a MF. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Conn. 
(ABF) 

Eleo Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (ABF) 

Groov-Pin Corp., 2017 Kerrigan Ave., 
Union City, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Keystone Bolt & Nut Corp., 127 Church, 
Newark 7, N. Y. (AB) 

Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, Ohio (ABCDF) 

National Screw & Mfg. Co., Cleveland 4, 
Ohio (ABCDEF) 


ELECTRICAL MANUFACTURING 





Our contact types include rivets, screws, steel-back buttons, 
washers, discs, rods, rings and special shapes and stamp- 
ings of practically any specified dimensions. They are 
designed for assembly or attachment by riveting, staking, 
brazing, welding etc., as may be best for economical use 
of material as well as for attachment and assembly. 
LIGHT ASSEMBLIES—We are exceptionally well equipped 
for making light assemblies and sub-assemblies for the 
electrical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and instru- 
ment parts. 


BAKER & CO.. INC. 
113 Astor St., Newark 5, N. J. 


New York SanFrancisco Chicago 


CODE CALL 
FOR INSTANT 
COMMUNICATION 


@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 


Code call is made by a numerical code, : 
mets or drive screws. 


sounding signals. 

Promptly completes telephone connec- = 
tions with organization personnel away . 4 FREE Fastening Analysis 
from their own telephones. . . 7 Your output may be increased and 

Eliminates time waste of telephone ‘J cost reduced if youinvestigate. Send 


operator and other employees in ‘‘man- . 
finding.” Enables employees without sample assembly and blue print. 


telephones to answer near- 


est telephone. Fd 
Write for New Bulletin 84-2. LCE 


i a LS CHICAGO RIVET & MACHINE CO. 
and Pevinetsa itt Ty 9609 W. Jackson Blivd., Bellwood, Ill. cnicaco susurs 


rm See eee , NEW YORK 1].N Tubular and Split Rivets In All Rivet. Metals 
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Rogan Offers a Wide Variety of Stock Molded 





SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


ROGAN BROTHERS *22,¥,J5"¢,15,23° 
Compression Molders and Branders of Plastics 


with new marion 


ruggedized instruments 


The new Marion Ruggedized meters (Hermetically 
Sealed) now give you an exceptionally accurate and 
sensitive means for electrical measurement and indica- 
tion—— under extreme conditions of Shock, Vibration, 
Mechanical Stress, Strain, Weather Conditions and Cli- 
mate. This whole new family of Ruggedized Panel 
instruments gives you new freedom of application. You 
can use them where you have never before dared use 
“delicate instruments.” What’s more, they meet the 
dimensional requirements of JAN I-6 
and are completely interchangeable with 
existing standard JAN 244” and 314” 

types. 
Send for your free copy of our book- 
let on the New Marion Ruggedized 
Marionmeans Instruments today. Marion Electrical 
the most Instrument Company, Manchester, New Hampshire. 


bates Makers of Hermetically Sealed Meters Since 1944 
marion meters 














oy Co., 66 Cordier, Irvington 11, N. J. 

) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. (AB) 


Scovill Mfg. Co., Waterville 14, Conn. 
(F) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (D) 

Standard Pressed Steel Co., Box 594, 


Jenkintown, Pa. (A) 
Sterling Bolt Co., 4638 W. Lake, Chi- 


cago 44, 


Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 
Tinnerman Products, Inc., 2040 Fulton 


Road, Cleveland 13, Ohio. (D) 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
20, Conn. (F) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. 

Groov- Pin Corp., 2017 Kerrigan Ave., 
Union City, N. J 

1971 W. 85th, 


Lamson & Sessions Co., 
Cleveland 2, Ohio. (F) 

National Screw & Mfg. Ce., Cleveland 4, 
Ohio. (F) e 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 


Pre-Assembled Washers and Screws 

American Screw Co., Willimantic, Conn. 

Elco Tool & Screw Curp., i¥i¢6 Broad- 
way, Rockford, Il. 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, Ohio. 

= Screw & Mfg. Co., Cleveland 4, 

0. 

Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Scovill Mfg. Co., Waterville 14, Conn. 


Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, IIL 


Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 

Recessed Head Serews 

Alden Products Co., 117 North Main, 


Brockton 64EM, Mass. 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

American Screw Co., Willimantic, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, IIl. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, me 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. 

National Screw & Mfg. Co., Cleveland 4, 

Varick, New 


Ohio. 
Parker-Kalon Ge.. 200 
York 14, N. 
Russell, Su tsali & Ward Bolt & Nut 


Co., hester, N. Y. 
Scovill Mfg. Co., Waterville 14, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., 


Chicago 39, Til. 
Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 
Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, mm. Be 


Rivets 
Allmetal Screw Products Co., 


Greene, New York 18 N. Y. 
Aluminum Co, of America 1896E Gulf 


Bidg., ae 5 .. eae 4, © 
ai e onn. 


Blake & Johns 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Til. 

Clark Bros. Bolt Co., apnea’. Conn. 

du Pont de Nemours & Co., Inc., E. I., 
Explosives Dept., Wilmington 98, Del. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. z. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 

Hassall Inc., John, 402 Oakland, Brook- 
lyn 22, N. Y. 

National Screw & Mfg. Co., Cleveland 4, 


Ohio. 
Progressive Mfg. Co., 44 Norwood, Tor- 


Inc. 33 


rington, 

Russell, Burdsall & Ward Bolt & Nut 

, Port Chester, N. Y. 

Sterling Bolt Co., 4638 W. Lake, Chi- 
eago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 

Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 

Allen Mfg. 


Co., Hartford 2, Conn. (H) 
Allmetal Screw Products Co., os oe 
Greene, New York 13, N. Y¥. (H) 
Aluminum Co, of America, 1896E Gulf 

Bldg., Pittsburgh 19, Pa. 
—_- Screw Co., Willimantic, 


(HJ 
Anti- _— Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (H) 
Blake & Johnson Co., Waterville 14, Conn. 


(HJ) 
Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (H 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Elco Tool & Screw Corp., 1916 Broadway, 

Rockford, Ill. (HJ) 


Conn. 








Harper Co., H. M., 8204 Lehigh Ave, 
Morton Grove, Ill. 

Hassall Inc., John, 402 Oakland, Brook. 

sen > Bol aon Cor; Chureh 
eystone t —* . 137 

New York 7, (HJ) 

Lamson & Sessions Go.’ ion W. 85th, 
Cleveland 2, Ohio. (HJ) 

— Screw & Mfg. Co., Cleveland ¢ 

0. 

Parker-Kalon Corp., 200 Varick, Ne» 
York 14, N. Y¥. (HJ) 

Progressive — Co., 44 Norwood, Tor. 
= (H) 

Russ Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Seorill Mfg. Co., Waterville 14, Cong. 

Shakeproof Inc, 2501 N. Keeler Ave, 
Chicago 39, Ill. (H) 

Standard Pressed Steel ‘C., Box 594, Jen- 
kintown, Pa. (H) 

Sterling Bolt Co., 4638 W. Lake, Chi 
cago 44, Ill. (HJ) 

Stimpson Ce., Inc., Edwin B., 423 Par 
Ave., Brooklyn 5, N. Y. 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Ine., % 
Greene, New York 13, N. ¥. (K) 

Anti-Corrosive Metal Products Co., Ine., 
Castleton-on-Hudson, N. Y. (K) 

— Spring Corp., Bristol, Con. 

Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Gibson- Raymond Div., Associated 
Tah Sas.. 6400 Miller Ave., Detroit 

° ch. 

Blake & Johnson Co., Waterville 14, Conn. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Tioga & D, 
Philadelphia 34, Pa. (KL) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave. 
Morton Grove, Il. ‘(L) 


Keystone Bolt & Nut Corp., 127 Chureh, 
New York 7, N. ¥. (KL) 
Lamson & Session Co.. 1971 W. 85th. 


Cleveland 2, Ohio. (KL) 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio (KL) 

Pou Co., 66 Cordier, Irvington 11, N. J. 

a Mfg. Co., pe, Associated 

Spring op. ot Corry, Pa. (KL) 

Sha’ ee +. 2501 Keeler Ave., Chi- 

Sterling Bolt & 4638 W. Lake, Chi- 
cago 44, 

Stimpson co” Inc., Edwin B., 423 Part 
Ave., Brooklyn 5, 7. ue 

Wrought Washer Mfg. Co., 2200 8S. Bay 
Milwaukee 7, Wis. (KL) 

FELT 


American Felt Co., 
Glenville, Conn. 


16 Glenville Rd, 


Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Il. 
Western Felt Works. 4035-4117 Odgen 


Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated 


FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 
ee Fibre Co., Newark 
el. 


Insulation-Manufacturers Corp.. 565 W 
Washington Blvd., Chicago 6, Ill. 
Mitchell- Rand nos Co. Ine., 5 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming: 
ton 99, Del. 

West Virginia Pulp & Paper Co., 2% 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Corp 
6501 Harper, Detroit 81, Mich. 
— Brook Oil-Less Bearing Co., Bound 


Moraine Products Div. of General Motors, 
Dayton, Ohio. 


FILTERS, RADIO INTERFERENCE 


Aerovox Corp., New Bedford, Mass. 

Federal Telephone and Radio Corp., 10 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Mallory & Co., Inc., P. R., 
6, Ind. 

Sprague Electric Co., 


Indianapolis 


North Adams, Mass. 


FINISHES, PRODUCT. See Lacquer 


Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES. 
For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 


Acme Electric Corp., 356 Water, Cuba, 
N. Y. 


Aerovox Corp., New Bedford, Mass. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Cenn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. 

Kulka Electric Mfg. Co., Dept. T, 9 
South, Mt. Vernon, N. Y. 

Miller-Smith Corp., Trenton, N. J. 

Sprague Electric Co., North Adams, ee 

Westinghouse Electric Corp., 0. 

868, Pittsburgh 30, Pa. 


ELECTRICAL MANUFACTURING 
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ONE-PIECE SELF-LOCKING NUTS 
The FLEXLOC 


tensile and long life. 


is one-piece, all-metal . . has ample 
It is a Stop and Lock-Nut that 
can be reused many times. Its “chuck-like’, resilient 
lock the FLEXLOC securely 


positively 


locking segments in any 


position on a threaded member. It “won't 


shake loose”, yet can be removed easily with a wrench. 


Write for Catalog 619, it’s full of information. 


STANDARD PRESSED STEEL CO. 
JENKINTOWN 9, PENNSYLVANIA 








emperature Extremes 


Extremes or sudden changes of temperature 
have no effect on Universal Porcelain In- 
sulators. In tropic sun or arctic cold they stand 
up. Because they are porcelain, they have 
high dielectric strength. They withstand shock 
and strain. They resist heat, moisture, fumes 
and most acids. They do not carbonize nor cor- 
rode under long years of service. A Universal 
engineer will be glad to assist in adapting 
these advantages to your insulator require- 
ments. Just phone, wire or write. No obligation. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST STREET SANDUSKY, OHIO 


tc 
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| SHEET LUBRICATOR 


By comparing the photo microscopic views above the 
difference between Randall Graphitic Cast Bronze and 
ordinary bronze is readily apparent. In Randall bronze 
the grain structure is more homogenous, the matrix 
size smaller, large lead crystals are absent. The result 
... a better, longer wearing bronze. This amazing 
new Graphitic-Cast phosphor bronze is available to you 
in over 450 stock sizes of bored or solid bronze bars. 
All surfaces are fully machined . . . concentric . . . ready 
for the finish cut. Randall Graphitic-Cast Phosphor 
Bronze meets SAE 660 specifications . . . it’s economical 
to buy . . . economical to use and all orders are shipped 
immediately from stock or within 36 hrs. after receipt 
of order. Write for catalog No. 100 which lists all 
sizes and prices 


PILLOW BLOCKS GRAPHITED BEARINGS 
BUSHINGS 


BAR STOCK 


THRUST WASHERS 
BABBITTS 
SAFETY COLLARS 


Pe SM ee a oN Le 


LIMA, OHIO 
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211 E. MARKET STREET, 








NEW BOOKLET for 
appliance manufacturers! 


Shows how G-E lamps can give 
your product new beauty, 
safety and sales appeal! 


It’s hot off the press—a brand-new booklet full 
of ideas that can help to put your product a jump 
ahead of competition! For your free copy, write 
to: General Electric, Div. 166-EM-6, Nela Park, 
Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 


Another product made better with 
Visron GLASS YARNS 


Laminated slot wedges are reinforced with fabrics 


made of Vitron glass yarns to give greater physical 


and dielectric strength, dimensional stability and 
the high temperature resistance needed for top 
electrical performance. 


Call us in for helpful consultation and material 
sources that can mean real production savings and 
a better product. 


ELECTRICAL INSULATING MATERIALS 
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FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Co. of America, 1896E Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn 

Revere per & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non 
ferrous) 


FUSE HOLDERS, MOUNTIN 
we GS and 


Alden Products Co., 117 North Main, 
Brockton #4EM. Mass 

eee Pepiaanting Co., Inec., New York 
Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, III. 

Ilsco Copper Tube & Products, Inc., C) 
cinnati 27, Ohio. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago "24, Til. 

Raytheon Mfg. Co., Dept. 6460EM. W1l- 
tham 54. Mass. 

Sherman Mfg. Co., H. B.. 
Mich. 


FUSES 
—. < <n Co., Inc. New York 


General Electric Co., 
Schenectady 5, N. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 80, Pa. 


Battle Creek 


Apparatus Dept., 
4 2 


GAGES, TEMPERATURE and VACUUM 


Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 

Edison, Inc., Thos. A., Instrument Div.. 
299 Lakeside Ave., W. Orange, N. J. 

Electrie Auto-Lite Co., Toledo 1, Ohio 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


GALVANOMETERS. See Instruments. 


GASKETS 

Armstrong Cork Co., 9502 Arch, Lancas- 
ee - (Cork and Rubber Composi- 
ons. 


Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

- Box 290, New York 16, 


U. 8. Rubber Co., 
New York 20, N. 


GEARMOTORS. See Motors. 


Rockefeller Center, 


GEARS and PINIONS, METAL 

Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Ill. 

Gear Specialties, 2635 W. Medill Ave., 
Chicago 47, Ill. 

Gries Reproducer Corp., 
New York 54, N. 

Moraine Products Div. of General Motors, 
Dayton, Ohio. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, Ohio. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Sier-Bath Gear & Pump Co., 9244 Hud- 
son Blvd., North Bergen, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre. Vulcanized; Plastics. 


GENERATORS. See Motors. 


GLASS-BONDED MICA 


General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittstield, Mass. 

National Electric Coil Co., Columbus 16, 
iio. 


GLASS-FIBER, YARNS, CLOTH send 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Stupakoff Ceramic & Mfg. Co., 
Pa. 


GLASS, TECHNICAL 


Corning — Works, Dept. EM-4, Corn- 
int, o.. Z. 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 
ago Co., Inc., 118 Astor, Newark 5, 
N 


General Plate Div., Metals & Controls 
Corp., 402 Forest, Attleboro, Mass. 
a 6 Harman, 82 Fulton, New York 

7 


Makepeace Co., D. E. Attleboro, Mass. 
Ney Co., J. M., 
Conn. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Norma-Hoffmann Bearing Corp., Stamford, 
Conn. 


GRIPS and CLAMPS, STRAIN RELIEF 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. 


HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 


108 Willow Ave., 


Latrobe, 


371 Elm, Hartford 1, 


Drake Mfg. Co., 1713 W. Hubbard &t,, 
Chicago 22, IIL 
ae Auto-Lite Co., Port 


Mich. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Construction Mate. 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
— W. Oliver Bldg., Pittsburgh 22! 


Kulka Electric fo-- pent. T, 30 South, 


Huron, 


Mt. Vernon, . 
Phalo Plastics Corp., Commercial & Fes- 


Surprenant Mfg. Co., 

Driver Co., Wilbur B., 150 Riverside 
Silver Spring, Md. 

Russell Electric Co., Div. of The Ray- 
Vulcan Electric Co., Danvers 2, Mass, 
HIGH-FREQUENCY HEATING UNITS 

General Electric Co.. Apparatus Dept., 
chester, N. 


ter, Worcester, Mass. 

109 Washington, 
Boston 7, Mass. 

HEATING ELEMENTS and UNITS 
Ave., Newark 4, N. J. 

Electro-Therm, Inc., 931 Selim Rd, 

General Electric Co., Apparatus Dept,, 
Schenectady 5, N. Y 
theon Mfg. Co., 4501 So. Western Blvd,, 
Dept. F-21, Chicago 9, TN. 

Westinghouse Electric Corp., 160 Mercer 
St., Meadville, Pa. 

Allis-Chalmers Mfg. Co., 937A 8S. 1 
Milwaukee 1, Wis. 
Schenectady 5, N. 

Marion Electrical Instrument Co., Map- 

Radio Receptor Co., Inc.. Dept. MS27, 
251 W. 19, New York 14, N. 


a 
Raytheon Mfg. Co., Dept. 6460EM, Wal. 
tham 54, Mass. 
Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 
and Nickel Alloys. 


HOISTS, PNEUMATIC. See 
Tools and Equipment. 


Pneumatie 


HOLDERS, COMMUTATOR BRUSH 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill 


Phoenix Electric Mfg. Co., 711 W Lake 
Chicago 6, ITIl. 

IMMERSION HEATER UNITS. Se 
Heating Elements & Units 

IMPREGNATING COMPOUNDS. See 


Cement, Insulating and Sealing; Waxe 
and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 

INDICATORS, SPEED. See Tachom 
eters. 

INDUCTION HEATING. See High 


Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 356 Water, Cuba, 


Aerovox Corp.. New Bedford, Mass. 

Bristol Co., 153 Bristol Rd., waterbury 
20, Conn. 

Burlington Instrument Co., Dept. D930 
Burlington, lowa 

Electric Auto-Lite Co., Toledo 1, Ohio, 

Federal Telephone and Rauio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y¥. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Marion Electrical Instrument Co., Mat 
chester, N. H. 

Radio Corp. of America, Commercial Et 
grg., Sec. E41R, Harrison, N. J. 

Westinghouse Electric Corp., P. O. Ba 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 58 
Frelinghuysen Ave., Newark 5, N. d 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 356 Water, Cuba, 


iw ie 
Electro-Therm, Inc., 931 
Silver Spring, Md. 
General Electric Co., 
Schenectady 5, N. Y. 
Westinghouse Electric Corp., P. O. Bo 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp., 5 
Frelinghuysen Ave., Newark 5, N. 


INSULATING MATERIALS. See follow 
ing specific headings: 


Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 
Feasies, Insulating 

e 


Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 
Paper, Insulating 

Plastics, minated 

Plastics Molding and Extrusion 
Rubber and Rubber Products 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 

Tape and Sheeting, Synthetic Reslt 
Tubing, Paper . 
Tubing and = Braided Fab" 
Tubing and Sleeving. Extruded Plast 


Selim Ra 


Apparatus Dept. 


ELECTRICAL MANUFACTURING 


a saving in price 
can add to your 
cost when you 

buy any but the 


best of fasteners! 


The price of a good 
fastener is Jow—in terms 
of final product cost. 


But the final cost of 
an ordinary fastener 
can be many times its 
price —in terms of 
high assembly cost. 


So we think it’s 
reasonable to say—‘‘ You 
may buy a cheaper 
Scovill Makes fastener than a Scovill— 
Good Fasteners but you’ll never 
find one that costs less!”’ 


RECESSED HEAD SCREWS + SEMS « TAPPING SCREWS 
STANDARD MACHINE SCREWS ¢ SPECIAL COLD HEADED PARTS 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 


NEED DIRECTION FOR 
YOUR ENGINEERING-DESIGN? 


Engineering executive with good background of association 
and performance desires to affiliate in responsible design and 
engineering capacity with manufacturer of electronic, optical or 
other precision instrument or device. Thoroughly grounded in 
engineering-design fundamentals as applied to product develop- 
ment. Possessed of initiative and ability to interpret manage- 
ment’s manufacturing and sales objectives. 


Address Box No. 650 
c/o Electrical Manufacturing 
1250 Sixth Avenue New York 20, N. Y. 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


* WRITE FOR BULLETIN 8-DF * 


KRUEGER & HUDEPOHL 


® 1%) THIRD AND VINE STS. CINCINNATI 2, OHIO 


JUNE 1950 


with J Oo N - +> 
3. PLUGS , 
3 AND 7° 


MNS SOCKETS ~\_ 


Jones Series 300 illustrated. °300-A8 
P-306-CCT Small Plugs & Sockets for 1001 Angle Brackets. 


Plug, — Uses. Cap or panel mounting. 


@ Knife-switch socket contacts © Metal Caps, with formed 

phosphor bronze, cadmium fibre linings, 

plated, 
. @ Bar type Plug contacts brass, @ Made in two to 33 contacts. 

cadmium plated, with cross sec- 

tion of 5/32” by 3/64”. @ For 45 volts, 5 amperes. 
c s Efficient at much higher ratings 
@ Insulation molded bakelite. ° where cireult cheracteristics 
© All Plugs and Sockets polarized. permit. 


Ask for Jones Catalog No. 17 showing complete line of Electrical Con- 
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 


G2 Years Ago KOH-I-NOOR 


made the FIRST Drawing Pencil... . 
in 17 DEGREES, 6B to 9H. Since that 
time no other pencils have approach- 
ed Koh-I-Noor’s Record for Unfail- 
ing Uniform Performance. 


No Matter What Your Requirements.. 


you will find a KOH-I-NOOR 
Product to satisfy you completely 


N Oo W DRAWING PENCILS 


e COPYING PENCILS 
Available eee te tie ot 
CHECKING PENCILS 
#1600 KOH-I-NOOR ‘“QiRnereneenene 
Polycolor Pencils ae lah Cd 


with IMPORTED Leads biel Le 


HOLDERS LEADS 


es bem b lt) Mtl me ERASERS 
in 66 colors 
orors 


The RIGHT pencil for the RIGHT job 














@ When a spring is doing its job efficiently, dependably, 
there’s little cause for worry. That’s the kind of a spring 
we can make for you. U.S. Steel Wire Spring craftsmen 
turn out springs and small parts that are engineered to 
give your product a long record of trouble-free service. 
You can eliminate spring worries today with a call to 


Michigan 1-6318. 


No order too large or too small 


we Y.$. STEEL WIRE SPRING @. 


7800 FINNEY AVE. « MICHIGAN 1-6318 
CLEVELAND 5, OHIO 





COIL SPRING SAYS: | 


Varnishes, Compounds and Resins 
Insulating 


Wares and Compounds 


INSULATION, WIRE and CABLE 
ramie and Synthetic) 

du Pont de Nemours & Co., Inc., E. I. 
Rubber Chemicals Div. F-4, Wilming- 
ton 98, Del. 

Eastman Kodak Co., Rochester 4, N. Y 

Goodrich Chemical Co., B. F Dept. 
GF-6, Kose Bldg., Cleveland 15, Ohio. 

Sprague ‘Electric Co., North Adams, Mass. 

Surprenant Mfg. Co., 109 Washington, 
Boston 7, Mass. 

U._8. Rubber Co., 
New York 20, N. Y¥ 


(Ce- 


Rockefeller Center, 


IRONS, SOLDERING. See _ Soldering 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 
KNOBS and HANDLES, MOLDED. See 


Plastics—Custom Molders. 


LABELING AND GLUEING MACHINES 
Potdevin a Co., 1278—38th, Brook- 


lyn 18, N 


LABELS, IDENTIFICATION 
Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, Ill. 


LACQUER, ENAMELS 
NISHES, FINISHING 

du Pont de Nemours & Co., E. L., 
ishes Dept., Wilmington 98, Del. 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

National Paint, Varnish & Lacquer Asso- 
ciation, Inc., Washington 5, D. C. 

Sherwin-Williams Co., Industrial Div., 
Cleveland i, Ohio. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


ao © Co., Inc., 113 Astor, Newark 


and VAR- 


Fin- 


General Piate Div., Metals and Controls 
Corp., 402 Forest, Attleboro, Mass 

Makepeace Co Db. E., Attleboro, Mass 

LAMINATED PLASTICS. See Plastics. 


LAMINATIONS, MOTOR AND TRANS- 
FORMER 


Acme Electric Corp., 356 Water, Cuba, 
N. Y 

LAMPS, FLUORESCENT 

General Electric Co., Div. 166-EM-12, 


Nela Park, Cleveland 12, Ohio. 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 

LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Div. 166-EM-12, 


Nela Park, Cleveland 12, Ohio. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

LAMPS, MERCURY VAPOR 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 
LAMPS, MINIATURE (Pilot and Indi- 
cator) 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 
Herzog Miniature Lamp Works, Inc., 
12-23 Jackson Ave., Long Island City 


i in. he 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. llth, St. Louis 
6. Mo. 


LENSES, PRESSED GLASS 


Corning Glass Works Dept. EM-4, Corn 
ing, N. Y. 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Tools, 183 Elm, New Britain, 
Conn. 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 117 North 
Brockton 64EM, Mass. 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept. 
ie 3209 Humboldt, Los Angees 31, 
Calif. 

Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard S8t., 
Chicago 22, Ill. 

General Electric Co., Div. 166-EM-12, 
Nela Park. Cleveland 12, Ohio. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Johnson Co., E. F. 206—2nd Ave., S.W., 
Waseca, Minn, 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 


Main, 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 





ELECTRICAL MANUFACTURING 


LOUD SPEAKERS 


Radio Corp. of America, Commercial Xn- 
grg., Sec. E41R, Harrison, N. J. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 28, Ill. 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, 
Fourth, Harrisburg, Pa. 
American Brass Co., Waterbury 88, Conn. 


Conn. 

Burndy ypeetins Co., Inc. New York 

. aw FX. 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Jones Div., Howard B., Cinch Mfg. Corp., 


Inc., 1504 N., 


Chicago 24, Ill. 

Krueger & WHudepohl, 5 E. Third, Cin- 
cinnati 2, Ohio. 

Patton-MacGuyer Co., Edgewood 8ta., 


Providence 5, R. I. 
Rajah Co., Bloomfield, N. J 
Shakeproof, Inc., 2501 N. 

Chicago 39, Il. 
Sherman Mfg. Co., H. B., Battle Creek, 


Mich. 
Corp., Dept. M-02, 


Soreng Mfg. 
Eden Ave., Schiller Park, Il 


“Keeler Ave. ; 


9555 


Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 

MACHINES. See specific headings 
Balancing; Coil Winding; Die Casting; 
Drafting; Eyelet Attaching; Marking; 
Molding; Print; Rivet Setting; Screw 
Driving; Strippers, Wire: Wire and 
Metal Forming. 

MAGNETIC MATERIALS. See _ Steel, 
Electrical; Magnets, Permanent; Mag 
netic Recording Tape; Magnetic Re 
cording Wire. 


MAGNETIC RECORDING TAPE 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

MAGNETS, PERMANENT 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

MARKING MACHINES 

Markem Machine Co., Keene 7, New 


Hampshire. 


MATERIALS HANDLING EQUIPMENT 


Robbins & Myers, Inc.. Crane & Hoist 
Div., Springfield 99, Ohio. 


MERCURY SWITCHES. See Switches. 
METALS, LAMINATED. See Laminated 


Metals, Precious and Base, 

METALS, PRECIOUS. See Gold; Lamlt- 
nated Metal; Platinum; Silver. 

METALS, RARE 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R. Indianapolis 
6, Ind. 

METERS. See Instruments. 

MICA, GLASS-BONDED. See Glass 


Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corn.. 565 W. 
Washington Blvd., Chicago 6, Ill. 

Messen Co. 16 Macallen, Roston 27, 
Mass. 

Mica Insulator Co., Schenectady 1, N. Y¥ 

Mitchell-Rand Insulation Co Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

New England Mica Co., 20 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 

MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. ¥ 
(Micro-Film Machines) 


Inc.. 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica Plas- 
tics, Rubber. 

MOLDING MACHINES, PLASTICS 

Kux Machine Co., 3942 W. Harrison, 
Chicago 24, Il. 

Lake Erie Engineering Corp., Riverview 
& Woodward Aves., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 


Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
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SCIENTIFICALLY DESIGNED 


to meet Modern Production Methods in the fields of 
Radio * Television * Telephone * Telecommuni- 
cations * Railroad Signalling * Automotive Industries 


Can Manufacturing * Machinery * General Electrical 
Work Aeronautics and many others. 


SAFE! SPEEDY! ! EFFICIENT!!! 


SUPERSPEED WHITE FLASH Activated Rosin Cored Solder 
comes in different diameters and alloyx—YOU CAN 
SELECT THE SOLDER TO GIVE MAXIMUM EFFICIENCY 
AT THE CORRECT TEMPERATURE—FOR YOUR JOB 
— or — we make it to fit your requirements. 


Check these Important Features: 


%& Activated rosin flux insures maximum 
and spreading. 


THE 
FLUTED CORE 


—stellate in section 
—contains a fluxing 
medium of unrivaled 


2 ‘twetting’’ 
efficiency 9 


close to 
periphery of the 
solder at six points. 
It permits instantane- 
ous ‘‘wetting’’ and 
fluxing at correct 
temperature, and ob- 


Faster. Operators solder more joints. 

Cuts down rejects. 

Non-hygroscopic residue of high dielectric strength. 
viates dry and high No unpleasant odor. 

resistance joints. %& Complete continuous core. 


‘‘Made by Metal Refiners for 150 Years."’ 


Write to our U. S. Representative for samples, 
technical literature, and prices. Stocks maintained 
in Rochester for immediate delivery to all points. 


H. J. ENTHOVEN | MAURICE H. ESSER 
& SONS LTD. | Dept. 8, 113 N. WATER STREET ~ 
LONDON, ENGLAND ROCHESTER 4, NEW YORK 


A. C. ANYWHERE with Katolight 


Generators, Lighting Plants, Motor Generator sets 
and Rotary Converters 


25 cycles to 400 cycles, 150 Watts to 
300 Kilowatts, 720 to 3600 RPM at 
60 cycles. 


Also manufacturers of D.C. Motors 
with A.C. take-off, repulsion in- 
duction, single phase 142, 2, and 3 
H.P. Motors. Motor Generator sets, 
D.C. Motors. 


Odd frequencies and voltages are our specialty. 
Manufacturers of electrical machinery since 1928. 


KATO ENGINEERING COMPANY 
128 Maxfield Avenue Mankato, Minnesota 


FREE 


NEW ELECTRICAL 


WIRE & CABLE 


Send Request on Your Letterhead to: 


STANDARD WIRE & CABLE CO. 
9608 Venice Blvd. 
Culver City, California 


Bulletin of World’s Biggest 
Bargains in Surplus and 
Closeout Stock of... 


JUNE 1950 





No dry or high resistance joints. No risk of corrosion. 
Economical. Gives more joints per pound of solder. 





Sans 


EQUIPMENT MANUFACTURERS 
PREFER BURNDY SCRULUG For 
THEIR TERMINAL CONNECTIONS 


@ Made from pure copper with tin plating added for 
resistance to corrosion 


@ Pressure bar provides large contact area 
and prevents nicking of conductor 


e Each Scrulug size takes a range of conductor sizes 

© Compactly engineered —ideal for cramped quarters 
e Easily installed with pliers or screw driver 

@ Clamping bolt tightens easily 


@ One piece construction—no intermediate 
contact surfaces 


@ Listed by Underwriters’ Laboratories, Inc. 


Five Scrulug sizes accommodates 
all conductors from No. 14 
solid to 500 Mem. 


TIME SWITCHES - 
Synchronous Self-Starting Motors 


439 Oe elms 


r 

i 
» 
4 
i 
4 
i 


y —_ 
WRITE “/adag FOR CATALOG 


In SWITCHES, FLASHERS and RELAYS 
uC em aCe eon 
MC LC) ae aL 
DIAMOND SEAL for 
DIAMOND QUALITY. 








“HOW can | strengthen 


the magnetic field 


WY Ulea ttl: ML 


size of my coil?”’ 


“HOW can | reduce 


XT hs eee lile) 
ite) (eM ako 
the same space?”’ 





Precision round bobbins for 
solenoids, relays, signals, 
bells, buzzers, etc. 


with 


PRECISION 
BOBBINS! 


No insulation strips needed 

Each winding layer fits into one 
below, permitting minimum coil 
size—providing adequate windings 


—SAVING COSTS. 
Bobbins 





Precision square, and— 


Precision are spirally 





wound and heat-treated for maxi- 
mum strength; tube ends swaged 
firmly locking vulcanized flanges; 
entire bobbin impregnated meet- 
ing Underwriters’ requirements. 


rectangular bobbins for small 
transformers, reactors, mo- 
tors, etc. 


Precision flat, recessed 
and embossed flanges 
cover practically every 


requirement. 





PRECISION PAPER TUBE CO. 





2035 W. Charleston St. Wi. 


Plant No. Two, 79 Chapel St., 


Chicago 47, 
Hartford, Conn. 
Ask for latest list, over 1,000 sizes. 


Also paper tubes, any size. 
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MOTORS A-C | D-C | Univ. 
Miniature Timing Motors . Geared x 
Subfractional, Under 1/20 ‘Hp. piu. B Cc D 
Fractional, 1/20 to ¥% Hp. F G H 
Integral, 1 to 7% Hp. ee. t & 
Integral, Over 7% Hp. n | Oo] s 
Gearmotors Q R 
Generators U Vv 
~ Low Voltages (Under 110) “/-* ..2 1 @ 
Allis-Chalmers Mfg. Co., 937A 8. 70, Mil- Hoover Co., Kingston-Conley Div., } 


waukee 1, Wis. (KLMNOUQRTUVW) 


Baldor Electric Co., 4353 Dunean Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Rockford, III. 
(BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi 


cago 12, Ill. (ABCDEFGHJQRSTYZ&) 
Bristol Motor Co., 111 Bristol Bldg., Old 


Saybrook, Conn. (ABY) 

Clarostat Mfg. Co., Inc., Dover, N. H 
(B) 

Cramer Co., Inc., R. W., Centerbrook, 
Conn. 

Cyclohm Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EMB, Racine, Wis. 
(ABEQTUVY) 

Delco Appliance Div., General Motors 
Corp., Rochester 1, N. Y. (FGH) 

Deleo Products Div., General Motors 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra 
cine, Wis. (BCDFGH) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(GZ) 

Electric Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EMB, Racine, Wis. 


(BCDFGHQRYZ&) 
Electric Specialty Co., 171 
Stamford, Conn. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 


South St., 


Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. ‘“‘Doerr’’ (FGKL) 
Elliott Company, Crocker-Wheeler Div., 


Ampere, N. J. (KLNOQRUYV) 


Elliott Company, Ridgway Div., Ridgway, 
Pa. (NOPUVW) 
Emerson Electric Mfg. Co., St. Louis 21, 


Mo. (FGJKLMOR) 
Fairbanks, Morse & 
(FIKLNOQR) 


Co., Chicago 5, Ill 


Fasco Industries, Inc.. 100 Augusta, Ro 
chester 2, N. Y. (BCDFGHYZ&) 
General Apparatus Dept., 


Electric Co.. 
Schenectady 5, N. Y. 


(BC DEFGHIKL MNOP QRSTUVWYZ&) 








General Industries Co., Dept. D, Elyria, 
Ohio (BQYZ) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co., A. W., North Elm 
Waterbury 20, Conn 

Haydon Mfg. Co., Ine., 25 Elm, Tor- 
rington. Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Low 
ell, Mass. (BCDFZ) 

Holtzer-Cabot, Div. of National Pneu 
matic Co., Inc., Boston 19, Mass 


(BCEFGJZ) 


Brook Ave., N. 
Howard Industries, 
Racine, Wis. 


Plainfield, N. J. (PR) 
Inc., Dept. EMR 
(ABCDEFGHQRTUVYJ, 


Howell Electric Motors Co,, Howell, Mig 
(FKNQ) 

Janette Mfg. Co., 566 W. Monroe, Gi 
cago 6, Ill. (FGKQRZ) 4 

Kato Engrg. Co., 128 Maxfield Ave., 

' kato, Minn. (KL) “ 

Lamb Electric Co., Kent, Ohio i 
(BCDEFGHJQRS) 3 

Lima Electric Motor Co., 2531 Fingiy 
Rd., Lima, Ohio (FKNQ) 

Master Electric Co., Dayton 1, Ohio 
(FGIKLMNOPQRTU VW) 

McMillan Mfg. Co., Lindeke Bldg., & 
Paul 1, Minn. (B) 

Motorsearch Co., 1600 Junction Aye 
Racine, Wis. (BQY) 

Ohio Gear Co., 1358 E. 179, Clevelanj 
10, Ohio (Q) 

Packard Electric Div., General Moton 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 

Rae Motor Corporation, P. O. Box 2% 


Racine, Wis. (BCDFGHYZ&) 


Raytheon Mfg. Co., Dept. 6460 EM, Wal 
tham 54, Mass. (BF) 

Redmond Co., Inc., Owosso, Mich, 
(BCDFGQZ) 


Reliance Electric & Engineering Co., 10) 
Ivanhoe Rd., Cleveland 10, Ohio. 
(FGKLNOV) 


Robbins & Myers, Inc., Motor Div., Dept 
C-40, Springfield 99, Ohio. 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 Junction Ave., 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., Div. of The Bp 
theon Mfg. Co., 4501 So. Western Bit 
Dept. F-21, Chicago 9, Ill. (BF) 

Scruggs Co.. Loyd, 1022-32 N. Sixth ® 
Louis 1, Mo. (B) 

Telechron, Inc., 30 Union, Ashland, Mas 
(A) 

U. S. Electrical Motors, Inc., Los Angele 
54, Calif. (FKNQY) 

Wagner Electric Corp., 6454 Plymow 
Ave., St. Louis 14, Mo. (FGKLNYZ 

Wesche Electric Co., B. A., 1620 Vin 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp., P. O, Be 
868, Pittsburgh 30, Pa. 


(BCDEFGHJKLMNOPQRSZ&) 


a 


MOTORS. See Motor Table above. 
MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 

MOUNTINGS, RUBBER and 
SYNTHETIC 


Erie, 


Lord Mfg. Co., P 
Co., 


Surprenant Mfg. 
Boston, Mass. 
U. 8S. Rubber Co., 
New York 20, N. 


‘a. 
109 Washington, 


Rockefeller Center, 


MOVEMENTS, CLOCKS and TIMING 


Bristol Motor Co., 111 Bristol Bldg., Old 
Saybrook, Conn. 
Haydon Co., A. W., 232 North Elm, 


Waterbury 20, Conn. 
Haydon Mfg. Ce., Inc., 
rington, Conn. 


2526 Elm, Tor- 


NAME AND INSTRUCTION PLATES 


Electric Auto-Lite Co., Port Huron, 
Mich. 
Etching Co., of America, 1520 Mon- 


tana, Dept. E-3, Chicago 14, Ml. 


General Electric Co» Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
(Plastics) 

Meyercord Co. Dept. EM-12, 5323 W 


Lake, Chicago 44, Tl. 
Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn 


(Cupro- Nickel) 

Chase — & Copper Co., Waterbury 
20, 

m.%.. ‘>. Wilbur B., 150 Riverside 
Ave., Newark 4, J. 


Driver-Harris Co.. Harrison, N. 


International Nickel Co., Inc., FS Wall. 
New York 5, N. 
Revere Copper & Brass, ae. ., 280 Park 


Ave., New York 17, N. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co. Waterbury 88, Com 
Federated Metals Div., American Smell 
me D Refining Co., 120 Bway., N. ¥.5 
x. %. 


NON-MAGNETIC IRON 
See Steel, Stainless. 


and STEEL 


NUTS. See Fasteners. 
NUT RUNNERS. 


and Equipment; 
chines. 


OHMETERS. See Instruments. 


See Pneumatic Tw 
Screw-Driving M 


OILERS. See Luwubricators, Oil 
Grease. 
PACKAGING. See Boxes and Crate: 


Containers, Packaging and Shipping. 
PACKINGS. See Gaskets. 


PALLADIUM. See Platinum and Platiow 
Products. 


PANEL CONTROL UNITS 


Allen-Bradiey Oo. 1816 8S. Second, Mi 
waukee 4, 8. 

Arrow-Hart & Hegeman Electric © 
103 Hawthorn, Hartford 6, Conn. 

General Electric Co., Apparatus De 
Scheneetady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Trent 

1250 Atlantic At. 


Murray Mfg Con, 
Brooklyn 16, N. 
Square D Co., an N. Richards, Milw 
kee 12, Wis. 

Ward Leonard Electric Co., 34 Soe 
Mount Vernon. N. Y. 

Westinghouse Electric Corp., P. 0. B 
868 Pittsburgh 30, Pa 


PANELS, METAL. See Cabinets, Sh 
Metal 

PAPER, INSULATING p 

Acme Wire Co., 1255 Dixwell Ave., 3 


Haven 14, Conn. 


ELECTRICAL MANUFACTURING 
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WRITE FOR OG-PAGE WARUVAL 


Clade fot [Uarvidhmeig 


T HEY take punishment and like it—these one-piece, pure copper 
lugs which afford brute strength without excessive weight, 
silver-plated for top performance. 


LSCO fens 


Average 50% COOLER than “Ordinary” lugs. 


\Underwriters’ approved) 








LO SOLDERLESS LUGS are engineered to permit maximum wiring space where 
space-saving is paramount. 100% re-usable . . . no loss. 






Each LO lug comes in a wide range of wires from 14% to 600,000 cm.; easy to 
install with ordinary tools. Cost is much lower than coarse, bulkier cast lugs, 
although superior in performance. 


Please address: 5745 Mariemont Ave. 


ola! a 3 : NS We 
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HELICALS 9 WORMS COMPLETE : "4 TT 4.) 
"Ae "Ste a 77 § Peni 


GEARS Small and Medium 


SPURS SPROCKETS THREAD “. 9 


a RACKS or 












brints for estimate 





Send us your blue- 


SILICONE RUBBER PARTS WITHSTAND 
TEMPERATURES UP TO 500° F. 


Design and production engineers now 
SK can specify rubber parts for high tem- 
perature applications in electric motors, gen- 
erators, transformers, jet and reciprocating 

DYKEM STEEL BLUE engines, die casting machines, industrial 


ovens, oil burners, etc. 











1035 PARMELE ST. 





ROCKFORD, ILLINOIS 



















Mill 

" Ss T OPS The answer to the old problem of Rubber vs. 
"| BOSSES Heat is the wide variety of Silicone rubber 
tw aii parts fabricated to exacting specifications by 
re aan STALWART. As one of the country’s leading 





Silicone converters, Stalwart molds, extrudes 
and die-cuts thousands of parts daily for 
applications that “run a temperature.” 





Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 


| ogg lle oa baci metal glare. Increases oe and accuracy. | i I E A TA LWA R | o U y a t 4 C ') i} al N Y 
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Write today for complete information. 






















| Write for full information 
i | THE DYKEM COMPARY, 2303F North Iith St., St. Louis 6, Me TAL Me me 
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FOR ELECTRICAL 
STABILITY 


ee 


Lo LoG ; 





For Clips, Springs, Contacts, 
Washers, Diaphragms, etc. 


Specify Waterbury Phosphor Bronze for those prod- 
uct parts that require resilience, high tensile strength, 
corrosion resistance and low-cost stamping or form- 


Available in sheets and rolls in all standard sizes. 
Waterbury metallurgists will be glad to consult with 
you on your application problems. 


PHOSPHOR BRONZE — NICKEL SILVER 
SHEETS AND ROLLS 


WATERBURY ROLLING MILLS, INC. 


WATERBURY, CONN. New York Office: 350 Madison Ave. 








Cottrell Paper Co., Ine., Fall River, 
Mass. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 565 W. 


Washington Blivd., Chicago 6, IL 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J 

Johns-Manville, Box 290, New York 16, 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y 

National Electric Coil Co., Columbus 16, 
Ohio 

National Viarnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton, Del. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 

PAPER, PHOTOGRAPHIC REPRO.- 
DUCTION 


Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. See 
and Paper. 


PENCILS, DRAWING 
“—— Pencil Co., Inc., Bloomsbury, 


Staedtler Inc., J. 8., 
York 138, N. Y. 


Tracing Cloth, 


55 Worth St., New 


PERMANENT MAGNETS. See Magnets, 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Revere Copper & Brass. Inc. 230 Park 
Avenue, New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Ccnn. 

Waterbury Rolling Mills, Ine., Waterbury, 


PHOTOELECTRIC CELLS AND TUBES 

Bradley Laboratories, Inc., 36 Meadow, 
New Haven 10, Conn. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corp. of America, Commercial En- 
grg., Sec. E41R, Harrison, N. J. 


PHOTOELECTRIC CONTROLS 


General Electric Co., Electronics 
hompson Rd., Syracuse, N. Y. 

Corp., 4227 W. Belmont Ave., 
Chieago 41, Ill. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


PILES, CARBON RHEOSTAT. See Car- 
bon & Graphite. 


PILLOW BLOCKS. See 


PINS, COTTER AND 
Fasteners. 


PINS, SEAMLESS 


Waterbury Brass Goods, 
American Brass Co., 
Conn. 


Dept., 


Blocks, 
LOCK. See 


Pillow. 


Branch of the 
Waterbury 20, 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

American Hard Kuvver Co., 11 Mercer, 
New York 13, N. Y. 

Auburn Button Works, Inc., 460 Mc- 
Master, Auburn, N. Y. 


Barber-Colman Co., Rockford, Ill. 
Chicago Molded Products perp. 1024 N. 
Kolmar Ave., Chicago 51, Ill. 
Consolidated Molded Products Corp., Dept. 
C-2, 309 Cherry, Scranton 2, Pa. 
Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 
Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark 1, N. J. 
Garfield Mfg. Co., Garfield 1, N. J. 
(Cold Molded) 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
— Industries Co., Dept. D, Elyria, 


Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Insulation Mfg. Co., Inc., 18 New York 
Ave., Bklyn. 16, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, Ohio. 

Mack Molding Co., Inc., Main St., Wayne, 


N. J. 
Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 


Molded Products Corp., 4535 W. Harri- 
son Ave., Chicago 24, Ill. 
National Varnish Products Corp., 207 


Randolph Ave., Woodbridge, N. J. 
Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 
OeSay Corp., 2631 W. 12th, Erie, 


Richardson Co., 2799 Lake St., 
Park, Ill. 
Rogan Brothers, 2500 W. Irving Park 
Blvd., Chicago 18, Il. 
109 Washington, 


Surprenant Mfg. 
Synthane Corp., 25 River Road, Oaks, Pa. 


Melrose 


Boston 7, Mass. 


PLASTICS-LAMINATED 
FABRICATORS 


Barber-Colman Co., Rockford, Ill, 
Chicago Molded Products Corp., luzg y 
Kolmar Ave., Chicago 51, Ill. 
Coutinental-Diamond Hibre Co., News) 
13, Delaware. 
Electric Auto-Lite Co., 723 New 
Blidg., Bay Mfg. Div., Bay City, Mie 
General Electric Co., Chemical 
8-11, 1 Plastics Ave., Pittstield, Muy 
General Industries Co., Dept. D, Eiji, 


Ohio 
Kurz-Kasch, Inc., 1419 8S. Broadwy 
Dayton 1, Ohio. 
Mica Insulator Co., Schenectady 1, N, 7 
Midwest Molding & Mfg. Co., 4630 y 
Fullerton Ave., Chicago 39, Ill. 
Richardson Co., 2799 Lake St., Melpgy, 
Park, Ill. 


Synthane Corp., 25 River Rd., Oaks, Py 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Bakelite Division, Union Carbide & Cy 
bon Corp., Dept. AJ-20, 30 E. 4) 
New York 17, N. Y. 

Celanese Corp. of America, Dept. §, 
1830 Madison Ave., New York 16, N.Y 

Cleveland Container COo., 6201 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Cvo., News 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 
Walck Kd., North Tonawanda, N, 

Eastman Kodak Co., Rochester 4, N, 

General Electric Co., Chemical 
8-11, 1 Plastics Ave., Pittsfield, 

Mica Insulator Co., Schenectady 1, Nh. 

insulation Manufacturers Corp., 365 
Washington Blivd., Chicago 6, Ill. 

National Vulcanized Fibre Co., Wilminy. 
ton 99, Del. 

Melroy 


Richardson Co., 
Park, Ill. 
aagemn & Son, Inc., Joseph T., Chicag, 
Synthane Corp., 25 River Rd., Oaks, i 
Westinghouse Electric Corp., P. O. ba 
868, Pittsourgh 30, Pa. 


PLASTICS, MOLDING AND 


ae 


=F 


2799 


Lake St., 


EXTRUSION COMPOUNDS 
Cellulose- Acetate (A) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol- Formaldehyde (E 
Polystyrene (F 
Polyamide (Nylon) (G 
Polyethylene (Ho 
Urea rmaldehyde g 
Vinyl Alcohol ( 
Vinyl Acetal (L 
Vinyl Chloride (Vv 


Vinyl Chloride— 


ewww eee 


Vinylidenechloride (Ww 
Vinyl Chloride Acetate (M 
Vinylidene Chloride (N 
Polytetrafiuoroethylene (P 
Allyl Resin (Q 
Cellulose, Nitrate (R 
Silicone Resins (‘s 
Alkyd Molding Compound (T) 
American Cyanamid Co., Plastics Dep. 
35 Rockefeller Plaza, New York # 
N. Y¥. (CJQ). 
Bakelite Division, Union Carbide & Gr 
bon Corp., Dept. AJ-20, 30 E, 42 
New York 17, N. Y. (EFJM) 


Celanese Corp. of America, Dept. bi 
180 Madison Ave., New York 16, N.! 

du Pont de Nemours & Co., Inc., Bl. 
Plastics Dept., 350 Fifth Ave, Ne 
York 1, N. ¥. (ADGHKLPR) 

Durez Plastics & Chemicals, Ine., i 
Walck Rd., North Tonawanda, N. ! 
(EB) (Casting Resins) 

Garfield Mfg. Co., Garfield 1, N. } 
(Cold Molded) 

General Electric Co., Chemical Dem. 
8-11, 1 Plastics Ave., Pittsfield, Ma 


(ES) 
Goodrich Chemical Co., B. F., Dept. GP4 
Rose Bldg., Cleveland, Ohio (VW) 
Koppers Co., Inc., Chemical Divise 
Dept. EM-5, Pittsburgh 19, Pa. (a? 
Plaskon Div., Libbey-Owens-Ford Gi» 
Co., 2137 Sylvan Ave., Toledo 6, Ott 


( ) 
Richardson Co., 2799 Lake St., Mel 
Park, Ill. 
123 8. Earl Ave., Lae 


Rostone Corp., 
ette, Ind. (Inorganic) 


PLATINUM and PLATINUM PROD 
UCTS (See also Contacts) 


Baker & Co., Inc., 113 Astor, New 
5, N. J 


Brainin Co., C. S., 319 Washington, # 
Vernon, N. Y. 

General Plate Div., Metals and © 
Corp., 402 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New 


an se 
Ney Co., J. M., 371 Elm, Hartford} 
Conn. 


PLIERS 


Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 


PLUGS AND RECEPTACLES 


Alden Products Co., 117 North Mae 
Brockton 64EM, Mass. 

-Hart & Hegeman Electric 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Co., 1083 W. Van 
Chicago 7, Iil. 

Belden Mfg. Co., 46338 W. Van 
Chicago 44, Ill. 

Cannon Electric Development Co., B® 
E-118, 3209 Humboldt St., Los 
81, Calif. 

Cornish Wire Co., 15 Park 
New York, N. Y. 

General Electric Co., Construction 
rials Dept., Bridgeport 2, Conn. 






















8200 Bela 


Inc., 
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W ELCO Collector Rings are made in all sizes 
Pulp Peasheate Depa shnead to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 





23) Pow Avenue. New York. N.Y 35 E. Wacker Drive, C7 > 


porting the brush holders and stud rings. The 


collector rings can be assembled as a unit on 


“ar . one hollow tube with threads on one end and 
23 YEARS .OF ~~ insulation bushing on the opposite end. The 


brush holders carrying the current are made of 


5 
i 


~ 
+ Fe 


; 
mz 


et just 23 years - 
uilding one or 0 i. 

types of standard wire brass. The collector rings are made of hard 
ven, but 23 yee 

of continuous researc “ e . r s 

and development of bronze material. Bakelite insulation is used. 
many wire strippers to 

meet ever changing 

needs. 


Consult us about your 


a yire, stripping proien’: Welco Collector Rings are custom-built to fit the 
=, 


ee 


- 
zm * 
a ee 


SUPERIOR BY EVERY 
= COMPARISON. special design and functional requirements of 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1728, SASTHAM AVE your machines or equipment. A limited num- 
ber of standard types are available. Send us 


22°F =s° - 
eect 2 EF 


your blueprints and we will design for you the 
collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1626-22 Vine Street Cincinnati, Ohio 





A complete line of relays for 
general circuit control, electronic, 
aircraft and marine applications. 
Crisp action, dependable and 
durable. ADVANCE offers 
sensitive, midget, midget tele- 
phone, keying, instrument, 
time-delay, overload, trans- 
mission line, impulse, hermetically 
sealed and ceramic insulated 
relays. Wide variations of these 
types for special applications. 
ADVANCE engineering will 
supply special relays to meet 
the most exacting requirements. 
Your inquiry will receive prompt 
and courteous attention. 
Follow the Engineers to ADVANCE. 


ADVANCE ELECTRIC & RELAY CO. 
2435 North Naomi Street 


Burbank, California 


WICKWIRE SPENCER SPRINGS 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 


THE COLORADO FUEL & IRON CORPORATION 


Spring Sales Office & Plant—2 New Bond Street, 
Worcester 6, Mass. 


Executive Office—500 Fifth Ave., New York 18, N. Y. 
Sales offices—Boston « Buffalo * Chicago « Denver 
Detroit «© New York ¢ Oakland (Cal.) ¢ Philadelphic 


250 





Johnson Co., E. F., 206—2nd Ave., 8.W., 


Waseca, 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Lil. 

Joy Mfg. Co., Mines Equipment Div.. 
Beaty W. Oliver Bidg., Pittsburgh 22, 


a. 

Kulka Electric Co., Dept. T, 30 Souch, 
Mt. Vernon, N. Y. 

National Electric Products Corp., 1818 
Chamber of Commerce Bidg., Pittsburgh 


19, Pa. 
Packard Electric Div., General Motors 
125 Barclay, 


Corp., Warren, Ohio. 

Russell & Stoll Co., Ine., 
New York 7, N. Y. 

U. 8S. Rubber Co., Rockefeller 
New York 20, N. ¥. 


PLUGS, EXPANSION 
Wrought Washer Mfg. Co., 
Milwaukee 7, Wis. 
PNEUMATIC TOOLS and EQUIPMEN?! 
Keller Tool Co., Grand Haven, Mich. 


Center, 


2200 S. Bay 


PORCELAIN. See 


POSTS, BINDING 


Chase Brass & Copper Co., 
250, Waterbury 20, Conn. 


Ceramics. 
Dept. EM 


POTENTIOMETERS. 


POTS and LADLES, MELTING 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. ne 

Sta-Warm Electric Co., 565 N. Chestnut 
Ravenna, Ohio. 

Vulcan Electric Co. Danvers 2, 


POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 


Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detreit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21. Pa 

Johnson Bronze Co., 570 Mill, 


& Co., Inc., P. R 


See Rheostats. 


Mass. 


New Castle, 


Pa. 
Mallory 
6, Ind. 
Moraine Products Div. 
Dayton, Ohio. 
National Molded 
Marys, Pa 
Stackpole Carbon Co., St. 
(Iron Cores) 


Indianapolis 
of General Motors 
Products, Inc., St 


Marys, Pa 


POWDERS, METAL 
Hoody & Harman, 82 Fulton, New York 7, 


New Jersey Zinc Co. 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zine) 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1, Minn. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 

Mallory & Co., Inc., P. R., Indianapolis 


Ind. ; 
Raytheon Mfg. Co., 6460EM, Wal- 
tham 54, Mass. 


Dept. 


PREFINISHED METALS. See 
Commercial Grades and Forms. 


Steel, 


PRESSES, HYDRAULIC 


Lake Erie Engineering Corp., Riverview 
& Woodward Aves., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See 
Machine, Plastics. 


Molding 


PULLEYS, V-TYPE. See Drives, V- 
Belt. 


PUMPS 

Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Robbins & Myers, Inc., Motor Div., 
Dept. C-40, Springfield 99, Ohio. 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 

Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd. North Bergen, N. J. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


937A 8S. 70, 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. 
waukee 4, Vis 
Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 
Automatic Electric Co., 1003 W. 
Buren Chicago 7, Il. 

General Electric Co., Apparatus 
Schenectady 5, N. Y. 

Micro Switch Div., 
Freeport, Il. 

National Acme Co., 
land 8, Ohio. 


Second, Mil- 


937A S. 70, 


Van 
Dept., 
First Industrial Corp.. 

176 E. 131st, Cleve- 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Ward Leonard Electric Co., 34 South, Mt. 

Vernon N. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 


Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 
Thermo Electric Co., Dept. N, 


aN. e 


REACTORS. See Transformers. 


Fairlawn, 


RECTIFIERS, DRY METALLIC 

Acme Electric 
MN. X. 

Allis-Chalmers Mfg. Co. 
Milwaukee 1, Wis. 

Automatic Electric 
Buren, Chicago 7, Ill. 

Bradley Laboratories, Inc., 
New Haven 10, Conn. 
Selenium) 

Electronic Rectifiers, Inc., 
Ave., Indianapolis 3, Ind. 
Copper Sulphide) 

Fansteel Metallurgical Corp. 
Div., North Chicago, Il. 

Federal Telephone & 
Passaic Ave., E. 
(Selenium) 

General Electric Co., Apparatus 
Schenectady 5, N. Y. (Copper 
Selenium) 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co Inc., Dept. MS-27, 
251 W. 19, New York 14, N. ¥, 
(Selenium) 

Vickers Electric Div., Vickers, Inc., 1803 
Locust St., St. Louis 3, Mo. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Oxide, 
Selenium) 


Corp., 356 Water, Cuba, 


937A S. 70, 
1033 W. Van 


86 Meadow, 
(Copper Oxide, 


2102 Spann 
(Magnesium. 


Rectifier 
(Selenium) 
Radio Corp., 906 
Newark, N. & 


Dept., 
Oxide, 


RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 937A S. 76, 
Milwaukee 1 Wis. 

General Electric Co., 
Schenectady 5, N. Y. 

Radio Corp. of America, Commercial En- 
grg., Sec. E41R, Harrison, N. J 

Westinghouse Electric Corp., P. O. 
868, Pittsburgh 30, Pa 


Apparatus Dept., 


REGULATORS, MOTOR SPEED. 
Controllers, Motor. 


REGULATORS, 
Thermostats. 


TEMPERATURE. 


REGULATORS, 
Transformers 


Electric 


VOLTAGE. See also 
Variable- Voltage 
Acme Corp., 356 Water, Cuba, 
Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis 
Burlington Instrument Co., 
Burlington, Iowa. 
General Electric Co.. 
Schenectady 5 is. 
#ramer Co., 
eago 39 Ill. 
R-B-M Division, Essex Wire Corp., Dept. 
A-6, Logansport, Ind. 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 
Union Electric Products Co., Inc., 24 Edi- 
0. Bor 


937A S. 70, 
Dept. D30, 


Apparatus Dept., 


‘Pulaski Rd., Chi- 


son Pl., Newark 2, N. J. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) 

Advance Electric & Relay Co., 2435 N. 
Naomi, Burbank, Calif. 

Allen-Bradley Co., 1816 S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., . 2 East End 
Ave., New York 2i, 

Allis-Chalmers Mfg.  * “937A 8. 10, 
Milwaukee 1 Wis. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth 3, N. J. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 


Arrow-Hart & Hegeman Electric Co., 203 
Mankato, Minn. 
1033 W. Van 
Automatic Switch Co., 393 Lakeside Ave., 
Clare & Co., 
(Mercury & 
Cramer Co. Ine., 
Dean W., 1006 First, Kent- 
land, Ind. 
299 Lakeside Ave., W. Orange, N. J. 
Silver Spring, Md. 
General Electric oe, Apparatus Dept., 
Chicago 12, Ml 
Waterbury 20, Conn 
2526 Elm, Tor- 
Leach Relay Co., 
Chicago 41, Ill. 
84 W. Jefferson, 
R-B-M Division, Essex Wire Corp., Dept. 
14th, New York 11, N 
Struthers-Dunn, Inc., 18th, Phila- 
delphia 7 Pa. (Mercury 


Hawthorn, Hartford 6, Conn, 
Automatic Electric Mfg. Co., 50 State, 
Automatic Electric Co., 

Buren Chicago 7, Ill 

Orange, N. 

Barber-Colman Co., Rockford, Ill. 
Cc. P., 4719 W. Sunnyside 

Ave., Chicago 30, Ill. 

Micro- adjustment) 

R. W., Centerbrook, 

Conn. 

Davis & Co., 

Durakool, Inc., Elkhart, Ind. (Mercury) 
Edison, Thos. A., Inc., Instrument Div., 
Electric Auto-Lite Co., Toledo 1 Ohio 
Electro-Therm, Inc., 931 Salim Rd, 
Federal Telephone and Radio Corp., 100 

Kingsland Rd., Clifton, N. J. 

Schenectady 5, N. a 
Guardian Electric, 1627-F W. Walnut, 
Haydon Co. A. W., 232 North Elm, 
Haydon Mfg. Co., Inc., 

rington, Conn. 

5915 Avalon Bivd., 

Los Angeles 3, Calif. 

Mercoid Corp., 4227 W. Belmont Ave., 
Phillips Control Corp., 

Joliet, Til. 

Potter & Brumfield 215 N. Main, Prince- 
ton, Ind. 

A-6, Logansport, Ind. 

Signal Engineering & pm Co., 154 W. 
Square D Co., 405i N. Richards, Mil- 
waukee 12, Wis. 
150 N. 
) 
Ward Leonard Electric Co., 34 South St. 
Mount Vernon, N. Y. 
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E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


og 


FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid pro- 
duction work. Designed to do quantity 
work on a quality basis on many types of 
insulated wire from 8 gauge to the very 
finest wire. Perfect for POS] cords. 
Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


PYRAMID PRODUCTS COMPANY 


CHICAGO 16, ILL. 


2224 SOUTH STATE STREET 


Sturdily built of steel, to last a lifetime— 
the only all steel wire stripper on the market. 


Simple and efficient. As easy to operate as 
a pair of pliers. Always ready for use. Its 
triplicate action of clamping the wire, cut- 
ting the insulation and stripping is auto- 
matically timed and performed with one 
squeeze of the handles. When the pressure 
is released, the handles open. Will not crush 
standard wire. 


For years, this hand stripper has given satis- 
factory service to users. Repeat orders attest 
to its superiority. 

NEW! — FOR TELEVISION — Special blades 
available for 300 Ohm Television and F. M. 
wire. 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform and 
continuous production. No springs, the Colo- 
nial strips clockwise or counter-clockwise. 
Double-edge floating blades give square and 
clean cuts. Strands can be twisted in the 
stripping operation. Dialed micrometer allows 
setting within 1/1000 inch of wire gauge. 
Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 
in your own shop on your own work. Send 

your wire samples and specifications so 
that we may accurately gauge your needs 


before shi ing machine and instructions 
PPInNg 














RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


BLOOMFIELD NEW JERSEY 





For every coil winding... 


PAPER TUBES 


@ Spirally wound. Heat treated. 
Max. strength. 

@ Finest dielectric materials. 

e Any length, shape, ID or OD. 
Prompt delivery. 


Ask for sample to your spec., and Mandrel 
List, 1000 sizes. 


ey 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St. 


Chicago 47, Ill, 
Piant No. Two: 79 Chapel St., Hartford, Conn. 
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SPECIAL 
MOTORS for 


tar vi 





GET Decemndable Power WITH CUSTOM-BUILT 
ELECTRO FRACTIONAL H.P. MOTORS! 


@ Although we have been building stand- 
ard fractional H.P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 
design or end-use requires special features. 
We are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 


Write for Catalog and Prices © 58 No. Third St., Cedarburg, Wis. 


ELECTRO 


MACHINES, INC. 






From 1/20 te 
2 GP. 


Standard or Designed to Your Specifications 
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TO HELP YOU 


Speed Feoduilton 


Minutes saved on production lines can add 
up into valuable work hours! Klein Pliers 
are designed to help you save these minutes. 
Standard of the electrical industry “Since 
1857,” Klein Pliers help good workmen to 
do a better job faster. 


Klein Pliers are made in a wide range of 
styles and sizes to meet practically any wir- 
ing need. The perfect fit to the hand prevents 
tiring—the keen knives shear through tough 
wire easily and give years of service—the 
carefully matched jaws hold work securely. 


Regardless of the job you have to do, there 
is a Klein Plier designed to fit your needs, 
Discover for yourself how these better pliers 
will aid your production. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard Electric Corp., New York 


If you have not received 
a copy of the new Klein 
Pocket Tool Guide, write 
for one. It will be sent 
without obligation. 


Since 1857 


coe LEE 


Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa, (Time Delay) 

Weston Electrical Instrument WCorp., 5: - 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi 
cago 10, Il. 


REMOTE CONTROLS. See Push But 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 


RESISTANCE ALLOYS 

Driver Co. Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De 
troit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Re 
sistance. 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4 Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Hardwick, Hindle, Inc., Newark 5, N. J 

Instrument Kesistors Co., 1036 Commerce 
Ave., Union, N. J. 

International Kesistance Co., 400 N 
Broad, Philadelphia, Pa 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44. Ill 

Radio Corp. of America, Commercial En- 
grg., Sec. E41R, Harrison, N. J 

Sprague Electric Co., North Adams, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis 

Stackpole Carbon Co., St. Marys, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. -Y. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4 Wis. 

General Electric Co., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., Newark 5. N. J 

International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ohmite Mfg. Co. 4804 Flournoy, Chicago 
44, IL 


Apparatus Dept 


Kex Rheostat Co., Baldwin, N. Y. 

Sprague Electric Co., North Adams, Mass. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 


RHEOSTATS, INSTRUMENTS and 
RADIO 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
i we Ee (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Electrical Mfg. Co., Lake at 4th, Racine, 
Wis. 

Hardwick, Hindle, Inc., Newark 5, N. J 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc. P. R., Indianapolis 
6, Ind. 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. 

Rex Rheostat Co., Baldwin, N. Y 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Electrical Mfg. Co. Lake at Fourth, 
Racine, Wis. (Foot & Knee Control) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

—, Inc., 37 Abbett Ave., Morristown 


National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, Ill. 

ee ne: Co., 4804 Flournoy, Chicago 
44, ; 

Rex Rheostat Co., Baldwin, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 402 Forest, Attleboro, Mass. 
(Precious Metal) 

Makepeace Co., D. E., Attleboro, Mass. 

Wesche Electric Co., B. A., 1626-22 Vine 
Cincinnati, Ohio. 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 

Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Qhio. 

Garrett Co., Inc., George K., Tioga & D., 
Philadelphia 34, Pa. 


Waldes Kohinoor Inc., 47-16 Austel Place, 
Dept. EM-052, Long Island City 1, 
my a 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W, 
Jackson Blvd., Bellwood, Ill. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittstield, Mass, 

Lord Mfg. Co. Erie, Pa. 

Stalwart Rubber Co., 4197 Northfield Rd, 
Bedford, Ohio. 

U. 8S. Rubber Co., 
New York 20, N. Y 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill 


RUST PREVENTIVE COATING 


Dearborn Chemical Co., 310 8. mane 
Ave., Dept. EM, Chicago 4, Ill 


Rockefeller Center, 


SAWS COMMUTATOR. See Commutator 
Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 


Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand Haven, Mach. 
(Pneumatic. ) 


2817 W. 


SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 


Aluminum Co. of America, 1896E Gulf 
Bidg., Pittsburgh 19, Pa, 

Allmetal Screw Products Co., Inc., 83 
Greene, New York 13, N. Y. 

Blake & Johnson Co. Waterville 14, Conn. 
Hassall, Inc., John, 402 Oakland, Brook- 
lyn 22, N. Y. 
Linden & Co., Inc., 

dence, R. I. 
National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio 
Stimpson Co., Inc., Kdwin B. 423 Park 
Ave., Brooklyn 5, N. Y. 


70-82 Baker, Provi- 


SCREWS. See Fasteners 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes ana Com- 
pounds. 


SEALS and TERMINALS, HERMETIC. 
General Electric Co., Apparatus Dept., 
Schenectady, N. Y. (Glass Bushings) 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, OIL and GREASE 


Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7 

Garlock Packing ‘Co., Palmyra, N. Y 

Gits Bros. Mfg. Co., 1840 8S. Kilbours 
Ave., Chicago 23, lil 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 


SHEETS, ELECTRICAL. See Steel, Elee- 
trical. 


SIGNAL DEVICES 


Signal neat & Mfg. Co., 154 W. 
14, New York 11, N. Y. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilots and Indicator. 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points. 
For Solder, see Brazing Alloys, Silver) 


— » Co., Inc., 113 Astor, Newark 5, 


N 

Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. ¥. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

General Plate Div., Metals and Controle 
Corp., 402 Forest, Attleboro, Mass. 
Graphite Metallizing Corp. 1059 Nepper- 

han Ave., Yonkers 3, N. Y. 
se Harman, 82 Fulton, New York 
Makepeace “Co., D. E., Attleboro, Mass. 
sy ty ay Co., Inec., P. R., Indianapolis 
6, Ind. 
Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 


SLEEVE BEARINGS, See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Johns-Manville, Box 290, New York 16, 


 -, 
Mitchel-Rand Insulation Co., Inc., 5! 
Murray, New York 7, N. Y. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 
SLOT INSULATION. See Fabrics. Insul- 


ating; Mica; Paper, Insulating, Tubing 
& Sleeving, Braided Fabric. 
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WRAPS FAST.. STAYS FAST.. 


PERMANENTLY! 


Type Z 
10 STANDARD TYPES 


High or low starting torque. 

Intermittent operation or low heat rise character- 
istics. 

Speed ranges from 1400 to 1700 RPM, depending on 
type and application. 

Normally furnished for 115v. AC, 60 cycle operation, 
CW and CCW rotation. 

Other voltages and frequencies on request. 
Complete description in Heinze catalog. 


Heinze Electric Co. 


685 Lawrence Street 


FRICTION AND RUBBER 


TAPES 


BETTER INSTALLATIONS 
PreRMInat IDENTIFICATION BETTER WIRING JOBS 
4 


990 6000000 5008008488 OS OO88 OO GSOSS 0008 OF COEOPEOES SOI EOE 005068 656008 COCO EEEESEEe 2000000 00ecel a 


lo PP 8 OO OCT SOOT CST CSTS ORS OH Re 
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TAGS OF EVERY 


TAGS DESCRIPTION a ACCURATE FRICTION TAPE—Saves 
For marking cables, leads, and ' time on toughest jobs! It never rav- 
: bundling groups of wires! a ea 6 els, tears off clean always, has extra 

e Easy to apply y strength for tight, fast wrapping. 

° Aluminum, a Brass or Zine aL aTO) | Clean to work with, Accurate Tape 

: TAPE sticks permanently to the work — 

e Big Variety Tver never to your fingers. For safe, sure 
SS Oe re een. protection from abrasion, scuffing and 


phone tester and generator : pinching, there’s no substitute for Accurate Friction 
manufaeturers—ete. 


Free samples and literature Tape. 
National Band & Tar Co | ACCURATE RUBBER TAPE— Made from 
Dept. 9-149 ae KY. an unvulcanized rubber compound 
eee 2 eR mRRENTI with plenty of extra stretch for tight, 
neat wraps over the most irregular 
surfaces. Soft and pliable, too, for 
SCREW MACHINE PRODUCTS 4 quick and safe coverage of pigtail 
connections. Fuses thoroughly with- 
AND out heat to form a solid dielectric 
covering — affords lasting protection against electrical 


METAL SPECIALTIES leakage due to moisture and humidity. 


Modern plant equipped to The new Accurate Catalog includes complete information on 

produce accurate work in friction, rubber and Accurate specification tapes with roll 

all metals. length and packaging data on each. Keep a copy handy, 
Just call or write for yours, now, to ACCURATE MANUFAC- 

Send your specifications to TURING COMPANY, GARFIELD, NEW JERSEY. 

us for prompt estimates 

without obligation. 


LINDEN & CO.., Inc. 


70-82 Baker Street 
Providence, Rhode Island 
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Bulletin 8291 


Adjustable 


Oil Burner 


Automatic Valves 


Adjustable By-Pass 


The Main Flow adjustment in Bulletin 8281 Valve permits the operator 
to regulate the flow of oil through the valve when it is open. It's a 
“regulating” as well as a “Shut-Off Valve. When de-energized, it 
closes fully, shutting off the flow completely. It is Factory Mutual 
Approved. 


The By-Pass adjustment in Bulletin 8291 Valve permits a “high or 
low” flame operation. In other words, the amount of flow can be con- 
trolled for full flow or by-pass flow automatically by instrument. It is 
not a Shut-Off Valve, however, since it does not close completely. 


These two ASCO Control Valves are for special cases. Both come in 
¥z and ¥/2 inch pipe size. Both are suitable for gas, light oil, heavy oil 
(No. 4, 5, 6 and Bunker C) air, water and other non-corrosive fluids at 
temperatures up to 212° F. 


We have other types of Automatic Solenoid Valves for Shut-Off and 
other purposes not only in the restricted flow types, as these two valves, 
but in the full flow class. If you will tell us about your automatic con- 
trol problems, we shall be glad to recommend the proper type. 


When in need of Automatic Transfer Switches, 
Remote Control Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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General 


| Joy Mfg. Co., 
| Kulkka Electric Co., 
Y. 


| SOCKETS, 


Allen Mfg. Co., 


| Standard 


| Burnley Battery & Mfg. Co., 
Pa 


| Hexacon Electric Co., 


| Ideal 


| Wasserlein Mfg. Co., Inc., 


| Federated Metals Div., 


Phillips 


| SPEED 
| SPEED REDUCERS 


Allis-Chalmers 


| Accurate Spring Mfg. Co., 
Ill. 


| Barnes Co., 


| Barnes-Gibson-Raymond, Div. 


| Cuyahoga Spring Co., 


| Garrett Co., Inc., 


| Gibson Co., 


SLOTTERS, MICA. See 
Saws and Slotters. 


Commutator 


SOCKETS and ADAPTERS, RADIO. see 
Piugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 
Arrow-Hart & Hegeman Electric Co., 10% 
Hawthorn, Hartford 6, Conn. 
Dial Light Co. “ America, 900 
way, New York 3, N. 
Drake Mfg. Co., 7 13 W. 
Chicago 22, Ill 
Electric Co., 
rials Dept., 


Broad- 
Hubbard St., 


Construetion Mate 
Bridgeport 2, Conn. 

Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22 
Pa. 

Dept. T, 30 South 

Mt. Vernon, N. 

Mines Equipment Co., 


St. Louis 10, Mo 


4223 Clayton Ave 


FLUORESCENT. See 
Lamp Auxiliaries. 


Fluo 
rescent 


| SOCKET SCREW KEYS and 


WRENCHES 


Hartford 2, Conn. 
Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 

Pressed 
Jenkintown, Pa. 


Steel Co., Box 594, 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc. 


North 
Handy & Harman, 82 Fulton, New 
7, Y 


Kester Solder Co., 
Chicago 39, Ill. 


4209 Wrightwood 


| SOLDERING IRONS 
| General 


Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5, N. Y 
177 W. Clay Ave 
Roselle Park, N. J. 
Industries, Inc., 
Sycamore, Ill. 
Stanley Tools, 183 
Conn. . 
Vulean Electric Co., 


1008 Park Ave.. 


Elm, New Britain 
Mass 
7400—3rd 
Ave., N., St. Petersburg 6, Fla. 
Weller Mfg. Co., 830 Packer, Easton, Pa 


Danvers 2, 


SOLDERLESS CONNECTORS. See Con 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Alloys 
American Smelt 
ing & _— Co., 120 Bway., N. Y 
5, N. 
Kester Bel: der Co., 
Chicago 39, IIL 


4209 Wrightwood Ave 


SOLENOIDS 


Automatic Electric 
Buren, Chicago 7, A 

Cannon Electric Development Co., Dept 
E-118, 3209 Humboldt, Los Angeles 31 
Calif. 

Davis & Co., 
land, Ind. 

Electric Auto-Lite Co., 

General Electric Co., 
Schenectady 5, N. Y. 

Guardian Electric, 1627-P W. 
Chicago 12, Ill 

Leland G. H., Ine., 
2, Ohio. 

National Acme Co., 176 E. 
land 8, Ohio. 

Control Corp., 84 W. 
Joliet, Ill. 

R-B-M Div., Essex Wire 
A-6, Logansport, Ind. 
Soreng Mfg. Corp., Dept. 
Eden Ave., Schiller Park, Ill. 
Struthers-Dunn, Inc., 150 N. 13th, 

delphia 7, Pa. 
West Coast Electrical Mfg. Co., 
Main, Los Angeles 5, Calif. 


INDICATORS, See Tachometers 


Corp., 1033 W. Van 


Dean W., 1006 First, Kent 
Toledo 1, 


Apparatus 


Ohio 
Dept 


Walnut St. 


111 Webster, Dayton 


131st, Cleve- 


Jefferson 


Corp., Dept 


M-02, 


9555 
Phila- 
10006 S 


For Motorized Units, See Motors. 


Mfg. Co., 937A S. 70 
Milwaukee 1, Wis. 

— Mfg. Co., 566 W. Monroe, Chicago 
6, Ill. 

Ohio Gear Co., 
10, Ohio. 

Revco, Inc., 405 
apolis 2, Minn. 


1358 E. 179, Cleveland 
Thorpe Bldg., Minne 
(Torque Converters) 


SPRINGS, COIL and FLAT 

3817 W. Lake 
Chicago 24, 

Ace Spring Mfg. Co., Inc., 77 W. 
New York 12, N. Y. 
American Steel & Wire Co., 
13, Ohio. 

Associated Spring Corp., Bristol, 

Wallace (Div. 

Spring Corp.), Bristol, 


Houston, 
Cleveland 


Conn. 
Associated 
Conn. 
Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 
10251 Berea Rd., 
Cleveland 2, Ohio. 
Dunbar Bros. Co., Div. Associated Sprine 
Corp., Bristol, Conn. 
George K., Tioga & D 
Phila. 34, Pa. 
William D. 
Spring Corp.), 1800 
Chicago 14, IIL. 


(Div. Associated 
Clybourn§ Av 


Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 
Copper.) 

Lewis Spring & Mfg. Co., 
Ave., Chicago 47, IIl. 
Ohio Div., Associate Spring Corp., 1712 

East First St., Dayton, Ohio. 

Raymond Mfg. Co., Div. 
Spring Corp., Corry, Pa. 

U. 8. Steel Wire Spring Co., 7800 Finney 
Ave., Cleveland 5, Ohio. 

Wickwire Spencer Steel Div., The Colo. 
rado Fuel & Iron Corp., 2 New Bond, 
Worcester 6, Mass. 


2646 W. North 


Associated 


STAINLESS STEEL. See Steel, 
cial Forms and Grades 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 
New York 12, N. Y. 
Alden Products Co., 117 
Brockton 64EM, Mass 
Aluminum Goods Mfg. Co., 

Wise. 

American Brass Co., Waterbury Brags 
Goods Branch, Waterbury 20, Conn. 
Barnes Co., Wallace (Div. Associated 

Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div., Associated 
Spring Corp., 6400 Miller Ave., Detroit 
1l, Mich. 
Chase Brass & Copper Co., EM: 
Waterbury 20, Conn. 
Dunbar Bros. Co. (Div. 
Corp.), Bristol, Conn. 
Electric Auto-Lite Co., Toledo 1, Ohio 
Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 3, Wis. 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn § Ave., 

Chicago 4, Ill. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Linden & Co., Inc., 70-82 Baker, Provi- 
dence, R. I. 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 
Patton-MacGuyer Co., Edgewood 

Providence 5, R. 


Commer- 


77 W. Houston, 
North Main, 


Manitowoe, 


Dept. 


Associated Spring 


L Sta., 

Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 117, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn Ss & 4 

Ww rought Ww asher Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wisc. 

STAMPINGS, NON-METALLIC 


Richardson Co., 2799 Lake St., 
Park, Il 


Melrose 


STARTERS, FLUORESCENT : 
See Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades. 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 
(See also Steel, Electrical) 
American Steel & Wire Co., Cleveland 
13, Ohio. 
Barnes Co., 
Spring Corp.), 
(Spring) 
Carnegie-Illinois Steel Corp., 
negie Bldg., Pittsburgh 30, Pa. 
(S-ACDN) (T-ACN) 
Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (ateinless Steel Wire) 
Eaton Mfg. Co., Reliance Div., Massil- 
lon, Ohio. 
Roebling’s Sons Co., 
N. J 


Associated 


Wallace (Div. 
(8-C0) 


Bristol, Conn. 


2109 Car- 
“USS.” 


John A., Trenton 2, 


Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Sharon Steel Corp., Sharon, Pa. 
(ACDTNS) 

Superior Sheet Steel Division, The Park- 
ersburg Steel Co., Louisville, Ohio (8) 

Superior Steel Corp. Carnegie, Pa. 
ANS) (Spring) (Cla 

Timken Roller Bearing Co., Steel & Tube 
Div., Canton 6, Ohio. (B-AN) (T-AC) 


STEEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Carnegie-Illinois Steel Corp., 2109 Car- 
negie Bldg., Pittsburgh 30, Pa. (B-AC) 

Ryerson & Son, Inc., Joseph T., Chicago 
Til. 

Sharon Steel Corp., Sharon, Pa. 

Superior Sheet Steel Division, The Park- 
ersburg Steel Co., Louisville, Ohio 


STRAIN 
Clamps, 


RELIEFS. See Grips and 


Strain Relief. 


STRIPPERS, WIRE 


Artos Engrg. Co. Dept. EM, 27 
Milwaukee 7, Wis. 

‘Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Pyramid Products Co., 2224 S. State, 

.. Chicago 16, Ill. 

Rush Wire Stripper Div., Eraser 0. 
Inc., State St., Syracuse 2, N. Y. 


ELECTRICAL MANUFACTURING 





KIRKWOOD means SAVINGS and DEPENDABILITY 


in MOLDED CORE COMMUTATORS, too = == == == == ay 


Kirkwood’s molded core commutators, in shell and bar types, bring 7 mame - _— prong ae 
0 heat resisting materials. 


you new savings now. Designed by Kirkwood, and molded to a 
0 Bar type has mica insulation 
segments between bars and will 
not throw bars at high speeds. 


special Kirkwood formula, these commutators are made with the same 
precision workmanship as our conventional steel core commutators. 0 
The result is a long-lasting molded core commutator that meets 0 

. at savings that spell profits! 


Both types will withstand dip soldering 
and high speed operation. 


your most rigid specifications . . 


ae 


88 
ed 


ed 
it 


1 





Send us your prints for estimate. We are completely equipped 
fo manufacture all types of commutators in a wide range of sizes. 






sae, 
of We. 






OVER 5,000,000 NOW IN USE 


of every description 
—for every purpose 


e@ Dependable Delivery 
Promises 


e Performance 


e Accuracy 


No broken promises. . . . No costly shut down for you. 

..» You can deliver your product in time. . . . We offer 

immediate delivery—REMEMBER THIS .. . Your prod- 

uct is no better than the spring you put into it. 
WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, INC. | 


=. 77 WEST HOUSTON STREET, NEW YORK 12, N. Y. 


% ¢ 
1345 CARNEGIE AVENUE - CLEVELAND 15, OHIO eae" 








East and Midwest, 
2 modern 


A ULL 


the best 


SAM aN LENS 


you can buy 














About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 


Your phone book lists the nearest Alcoa 
sales office under “aluminum”. For 
prompt quotation, technical books and 
help based on 62 yeors of aluminum 
knowledge ...call there or write 
ALUMINUM COMPANY OF AMERICA, 
1896F Gulf Building, Pittsburgh 19, Pa. 


ALCOA QCanuum @ 


ee NL 





Pictured; Universal 
Double Reduction 
Governor controlled 
motor. 


RAE MOTOR CORP. 


P.O. Box 291 — Racine, Wis. 
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Materials Engineering 
Facts 








































































FEATHER 
EDGE 


<3 














je mn 
ree 


Avoid frogile edges, 1/32” 





90° 























MOLD PARTING LINE 


3/32" 
/ MIN. 


AVOID THIS DO THIS 














Keep sections light, uniform for short 
cure. 3/32” minimum 


Large radii best. 1/32 


is minimum. 
Avoid radii at parting line 

















MOLD PARTING LINE 

















AVOID THIS 





DO THIS 








Facilitate removal of pieces and cores Reduce mold and finishing cost by 


‘straight parting line 








by at least 1° droft 


a Ss 











FEATHER EDGE 
—_ 


> 


-_—— 


FEATHER EDGE 
INCORRECT 


he ated: 





CORRECT 











Prevent chipped threads; provide recess 
shown 


HINTS FOR MOLDED PARTS OF ACE HARD RUBBER 


Ace Hard Rubber is a widely used thermo- 
setting plastic, combining outstanding chemi- 
cal, physical and electrical characteristics— 
including high tensile strength, low moisture 
absorption, high dielectric strength and good 
machining qualities. 

You can choose from Ace compounds which 
offer tensile strength up to 9700 psi, dielectric 
strength to 613 v/mil, heat resistance to 
300° F. water absorption as low as 0.04— 
with complete (among world’s largest) Ace 
facilities for design, molding, extruding, ma- 
chining, finishing, etc.—for parts made the 
most economical way to your exact specifica- 
tions. Also Ace plastics such as Parian (polye- 
thylene), Saran, Ace-Tex, etc. 





Start male threads 1/32” from end 































































































Always check your Ace Hard Rubber and Plastics 
Handbook when selecting materials. If you haven't 
a a of this valuable 60-pg. manual, write today 
— it’s free. 









































HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 





























MERCER STREET © 





NEW YORK 13, N. Y. 


| 


Wire Stripper Co., 
East Cleveland, Ohio. 


STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

eT Engineering Co., Inc., New York 
54, N 

Chase I & Copper Co., Dept. EM 


250, Waterbury 20, Conn. 

Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 


100 


Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Soreng Mfg. Corp., Dept. M-02, 9555 
Eden Ave., Schiller Park, Il. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfe~ (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 
(Toggie Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (Ss) 
Through-Cord Snap (T) 
Centrifugal (X) 
(See also Circuit Breakers; Push But- 
ton Stations; Controllers, Motor; Re 
lays; Timers) 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis, (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N, Y. (CDGHR) 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. (RS) 

Almo a o. 477 Washington, New 
ark 5, J. (D) 

American ‘Aula Thermostat Corp., 2060 
Bronx, New York 60, : # 

Arrow-Hart & Hegeman Electric o 
103 Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. (GR) 

Automatic Electric Corp., 1083 W. Van 
Buren. Chicago 7, Ill. (HELNR) 

| Automatic Switch Co., 3893 Lakeside 
Ave., Orange, N. J. (HLNR) 

|Cam-Stat, Inc., Div. of the Paul Henry 


| Durakool, 


Co., 2310 8S. LaCienega Bivd., Los An- 


geles 34, Calif. 
Clare & Co., C. P., —, Sunnyside 
y Centerbrook, 


Ave., Chicago 30, IIL 
BR. W.. 


Cramer Co., Inc., 
Conn. (G) 
Inc., Elkhart, Ind. (D) 
Edison, Thos. A., Inc., Instrument Div., 





, oa 
| Electro Switch Corp., 


| Fasco 


a Lakeside Ave., West Orange, N. J 


167 
Weymouth 88, Mass. (HOS) 
Industries, Inc.. 100 
Rochester 2, N. Y. (EJ) 
Federal Telephone and Radio Corp., 
100 Kingsland Rd., Clifton, N. J. (NS) 
~~ Inc., 15 Pleasant, Ashland, Mass. 


General Electric Co., Section 956-70, 
Apparatus Dept., Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 

Guardian Electric, 1627F, W. Walnut St., 
Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMP) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (G) 

Heinemann Electric Co., 


King Ave., 


Augusta, 


99 Plum, Trenton. 
N. J. (0) 
Ideal Industries, 1008 Park Ave., 

Sycamore, Ill. 
Jey Mfg. Co., Mines Equipment Div., 
ad W. Oliver Bldg., Pittsburgh 22. 


111 Webster, Day- 
ton 2, Ohio. 


& Co., Inc., P. R., Indianapolis 

. (GNPS) 

Master Electric Co., Dayton 1, Ohio. (C) 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEF) 

Micro-Switch Div., First Industrial Corp., 
Freeport, Ill. (BFLS) 

Minneapolis-Honeywell Regulator Co., 
dustrial Division, 4466 Wayne 
Philadelphia 44, Pa. 

Murray Mfg. Corp.. 1250 Atlantic Ave., 
Brooklyn 16, N. Y. 


Inc., 


Inc., 


In 
Ave 


National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio. (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chi- 
cago 44, Ill. (8S) 

R-B-M Division, Essex Wire Corp., 
Dept. A-6, Logansport, Ind. 

Robertshaw Thermostat Div., Robertshaw- 
ho Controls Co., Youngswood, Pa. 

Soreng Mfg. Corp., Dept. M-02, 9555 
Eden Ave., Schiller Park, Il. 


Spencer Thermostat Div. of Metals & Con- 
oe Corp., 102 Forest, Attleboro, Mass. 


(EF) 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 
— Carbon Co., St. Marys, Pa. 


1729 Eastham Ave., 


Struthers-Dunn, Inc., 150 N. 13th, Phi}. 
adelphia 7, Pa. 


Telechron, Inc., 200 Union St., Ashland 
Mass. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., P. 0. Bar 
968, Pittsburgh 30, Pa. (ABCDEFGH. 
OPRS) 

Zenith Electric Co., 152 W. Walton, 
Chicago 10, Ill. (HR) 


TACHOMETERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Dept,, 
Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave,, 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 


1054 Ivanhoe Rd., Cleveland 10, Ohio, 
Veeder-Root, Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 582 

Frelinghuysen Ave., Newark 5, N. J, 


TAGS, TERMINAL 

Metal Marker Mfg. Co., 1385 E. 40 8&t., 
Cleveland 3, Ohio. 

National Band & Tag Co., Dept. 9-122, 
Newport, Ky. 

National Varnished Products Corp.. 207 
Randolph Ave., Woodbridge, N. J. 


TAPE, ADHESIVE and COIL 


FASTENING 
Armstrong Cork Co., 9502 Arch, Lan- 
caster, Pa. 
Industrial Tape Corp., Dept. 7A, New 
Brunswick, N. J. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 


Minnesota Mining & Mfg. Co., St. Paul 


6, Minn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

Van Cleef Bros., -» 1800 Woodlawa 
Ave., Chicago 19, TIL 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrieally Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 
Accurate Mfg. ». 44 Hepworth Place, 


Garfield, ° 
General Electric Co., Chemical Dept. 
1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers 
Washington Blvd., Chicago 6, Til. - 
vington 11, N. J. 
ae, Box 290, New York 16, 
Minn. 
Mitchell-Rand Insulation Co., Ime., 651 
Murray, New York 7, N. Y. 
Columbus 16, 


8-11, 
Corp., 565 W. 
Irvington Varnish & Insulator Co., 
a we 
Minnesota Mining & Mfg. Co., St. Paul 6, 
National Electric Coil Co.. 


Ohio 
Okonite Co., Passaic, N. J. 
U. 8S. Rubber Co., Rockefeller Center, 


New York 20. N, 
Van Cleef Bros., 
Ave., Chicago 19, 


Inc., 7800 Woodlaws 


TAPE, MICA. See Mica. 

TAPE and SHEETING, SYNTHETIO 
RESIN 

du Pont de Nemours & Co., Inc., E. L, 
Plastics Dept., 850 Fifth Ave., New 
York 1, N. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Electri- 


Woodbridge, N. J. 
TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 


TAPES, MEASURING 
Keuffel & Esser Co., 


cal Insulation Dept., 


Hoboken, N. J. 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 


TERMINALS. See Lugs and Terminals. 


TESTING INSTRUMENTS. See Instru- 
ments. 

THERMAL SWITCHES. See Switches. 

THERMOCOUPLES 

Baker & Co., Inc., 118 Astor, Newark 5, 
Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


General Electric Co., Apparatus Dept. 
Schenectady 5, N. ¥. 
Co., 4445 Lawton Ave., De 


Hoskins Mfg. 
troit 8, Mic’ 

Minneapolis- Honeywell Regulator Co., Im 
dustrial Division, 4466 Wayne Aveé., 
Philadelphia 44, Pa. 

Rockbestos Products Corp., New Havea 
4, Conn. 

Thermo Electric Co., Dept. N, Fairlawn, 
N. J. 

Westinghouse Electric Corp., P. 0. Bo 


868, Pittsburgh 30, Pa. 


THERMOMETERS 
Edison, Inc., Thos. A., Instrument Dit. 
299 Lakeside Ave., W. Orange, N. 


Electric Auto-Lite Co., Toledo 1, Ohio 


ELECTRICAL MANUFACTURING 
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for 
solving your Wire and 


Metal Forming problems! 





NILSON 

FOUR SLIDE MACHINES automatically stamp and form a wide 
range of small parts for the electrical industry. High production 
rates at close tolerances from coiled wire and ribbon stock assure 
lowered costs. 


VERSATILITY is the keynote. Minor tool changes produce an 
infinite variety of forms. Write for Pamphlet E. 


The aH. NILSON MACHINE CO. 
BRIDGEPORT 5, CONN. 


SPECIALISTS IN WIRE FORMING EQUIPMENT FOR OVER 50 YEARS. 





At Last! 
PAPER TUBES 
for Coil Winding up to 
72” x TY2”"— 

wall thicknesses 


50,000 
possible 
ARBOR sizes 


IMMEDIATE DELIVERY 
on “STOCK” sizes of Di- 
electric Kraft tubes, from 
3” x 3%” to 1Y%2” x 234” of 
various wall thicknesses, in 
25” lengths. 


Write today for prices on ANY di- 


ACCURATE PAPER TUBE (CO. 


Square and Rectangular Paper 
Tubes for Coil Winding 


854 N. Noble St. Chicago 22, Ill. 


Han sHaveD POLE 
MOTORS 


Built with the greatest 
precision and designed 
to give years of quiet, 
efficient service. 
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mension or quantity of tube you desire. 





v the core is stronger, and has higher resistance to vibrations 
and shock. 


V the resistance wire—made to H.H. specifications especially 
adapted to these resistors—is more uniformly wound so that 


failures under stress are eliminated. 


Vv the special alloy terminals are more securely fastened to the 
| ceramic body by spot-welding—highly resistant to corrosion. 


| V all wire connections are protected by a positive, non- 
corrosive bonding. 


and... 


V new—blue-gray enamel coating—crazeless, thermo- 


| shockproof gives greater protection throughout the most 


rugged service—longer life under extremes of humidity, salt 
water and severest atmospheric conditions. And by with- 
standing higher heat these resistors afford a greater safety 
factor. 


f The fixed, the ferrule and the flat types are especially de- 


| signed for and manufactured in accordance with JAN-R- 
| 6A specifications. 


SEND FOR NEW RESISTOR BULLETIN TODAY 
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TRANSFORMER CO., Inc. 


840 BARRY STREET - 


ay Fits Your 


Production 


“—_" 


Ke NVORN vps — high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K” has been a sign of skill- 
ful engineering. progressive design and sound 
construction. 


eee inventory problems, improve 
eliveries, maintain your quality —s 

n — specify 
KENYON “T's,” the finest transformer line for 
all high quality equipment applications. 


New Catalog Edition! Write Today! 


h ENVON new modified edition tells the com- 
plete story about specific ratings on all transform- 
ers. Our standard line saves you time and expense. 
Send for your copy of our 
latest catalog edition now! 


NEW YORK 59,N. Y. 


ELECTRICAL PORCELAIN 
BUILT TO YOUR DRAWINGS 
AND SPECIFICATIONS 


Send Us Your Inquiries 


AKRON PORCELAIN CO. 


2725 CORY AVENUE 





AKRON 14, OHIO 









Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 
THERMOPLASTIC WIRE. See Wire and 

Cable, Insulated. 


THERMOSTATIC BIMETALS 


oe - Co., Inc., 118 Astor, Newark 5, 

Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y. 

Bristol Co., 153 Bristol Rd., 


20, Conn, 
1608 Beard Ave., 


Chace’ Co., W. M., 
Detroit 9, Mich. 
General Plate Div., Metals and Controls 
Corp., 402 Forest, Attleboro, Mass. 
THERMOSTATS 
American General Thermostat Corp., 
Bronx, New York 60, N. Y. 
Barber-Colman Co., Rockford, Ill 
Cam-Stat, Inc., Div. of the Paul Henry 
Co., 2310 8. LaCienega Blvd., Los An 
geles 34, Calif. 
Edison, Inc., Thos. A., 
299 Lakeside Ave., W. 
Electro-Therm, Inc., 931 
Silver Spring, Md. 
Fenwal, Inc., 15 Pleasant, 
General Electric Co., Apparatus 
Schenectady 5, N. Y. 
Hart Mfg. Co., 211 
Hartford 1, Conn. 
Master Electric Co., Dayton 1, Ohio. 
Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Tl. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngswood, Pa. 
Russell Electric Co., Div. of The Ray- 
theon Co 4501 So. Western Blvd 

Dept. F-21, Chicago 9, TI. 
Spencer Thermostat Div., Metals & Con 
trols Corp., 102 Forest, Attleboro, Mass 
Stevens Mfg. Co., Inc., 69 South Walnut 
St.. Mansfield. Ohio 
Westinchouse Electric Corp., 
St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 
waukee 4, Wis. 
Automatic ‘Electric Mfg. Co., 


Waterbury 


2060 


Instrument Div., 
Orange, N. J. 
Selim Rd., 


Ashland, Mass 
Dept., 


Bartholomew Ave., 


180 Mercer 


1316 8. Second, Mi) 
50 State, 


Mankato, Minn. 
Cramer Co., Inc., RB. W., Centerbrook 
onn. 
General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. - . 
Hansen Mfg. Co., Inc., Princeton 8, Ind 
Haydon Co., A. W., 232 North Elm, 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. 

Mercoid Corp., 4227 W. Belmont Ave.. 
Chicago 41, Tl. 

Potter & Brumfield 215 WN. Main. 


Princeton, Ind. 

Sangamo Electric Co.. Snringfield, 1 
Square D Co.. 4041 N. Richards, Mil- 
waukee 12. Wis. 
Struthers-Dunn, Inc., 150 N. 18th, Phila- 

delphia 7. Pa. 
Telechron, Ine., 200 Union, Ashland Mass. 
Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 
Zenith Electric Co., 152 W. Walton 
Chicago 10, Ml. 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 

Keller Tool Co., Grand Haven, 
(Pneumatic) 

Loyd — Co., 1022-32 N. Sixth, St. 
Louis 1 

Stanley Tools, 183 Elm, New Britain, 
Conn. 


Mich 


TRACING CLOTH. FILM and PAPER 


Arkwright Finishing Co., Providence, R. I 
Eastman Kodak (o., Rochester 4. N. Y¥ 
Keuffel & Esser Co., Hoboken. N. J 


TRANSFER SWITCHES. See Switches 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux 


iliaries. 
TRANSFORMERS, INSTRUMENT 
CURRENT 
Acme Electric Corp., 356 Water, Cuba 
N. ¥. 
Allie-Chalmers Mfg. Co., 937A 8S. 70. 
Milwaukee 1, Wis. 
Dano Electric Co., 93 Main, Winsted 


Conn 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
Ferranti Electric, Inc.. 4 Rockefeller 
Plaza. New York 20 N. 
General Electric (€o.. Teenie 
Schenectady 5, . 
Miller-Smith Corp., Trenton. N. J 
Raytheon Mfe. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 
Standard ‘franstormer Co., Warren, Ohio. 
Westinghouse Electric Corp., P. O. Box 
RAR, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp.. 52 
Frelinghuysen Ave., Newark 5. N. J 


Dept.. 


TRANSFORMERS, POWER CIRCUIT 


Acme eee Corp., 356 Water, Cuba, 
N. Z. 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted 


onn. 
Davis & Co., Dean W., 1006 First, Kent 


land, Ind. 


Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. 
Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Miller-Smith Corp., Trenton, N. J. 

Murray Mfg. Corp., 1250 Atlantic Ave, 
Brooklyn 16, N.Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corp. of America, Commercial En- 
gerg., Sec. E41R, Harrison, N. J. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Union Electric Products Co., Inc., 24 
Edison Place, Newark 2, N. J. 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, 0. 

West Coast Electrical Mfg. Co., 10006 8, 
Main, Los Angeles 5, Calif. 

Westinghouse Electric Corp., P. O. Bos 

868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 356 Water, Cuba, 


a # 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Inc., 30 Rockefeller 
Plaza, New York 20, 'N. 


7; 
Gramer Co., 2734 N. Pulaski Rd., Chi- 
eago 39, Ill. 
Miller-Smith Corp., Trenton, N. J. 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 
Peerless Electrical Products Div., Altee- 


Lansing Corp., 6920 McKinley Ave., 


Los Angeles 1, Calif. 
Radio Corp. of Amer., Commercial En- 
grg., Sect. E41R Harrison, N. 


Raytheon Mfg. Co., Dept. 6460EM, ‘Wal- 


tham 54, Mass. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp., 355 Water, Cuba, 
Miller Smith Corp., Trenton, N. J 
TUBES, CATHODE RAY 

Electronics Dept, 


General Electric oy 


Schenectady 5, N. 
Radio Corp. of America, Commercial En- 
grg., Sect. E41R. Harrison, N. 


TUBES, ELECTRON (Industrial) 
Electrons, Inc., 127 Sussex Ave., Newark 


‘. Bs we 
Federal Telephone and Radio Corp. 100 
Kingsland Rd., Clifton. N. J. 
General Electric Co., Electronics Dept, 
Schenectady 5, N. 
Radio Corp. of America, Commercial Ea- 
erg., Sec. E41R, Harrison, N. J. 
Raytheon Mfg. Co., 6460EM, Wal- 


tham 54, Mass. 


Dept. 


Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30. Pa 

TUBES, METALLIZED GLASS. See 
Glass, Technical. 

TUBES, PHOTOELECTRIC. See Photo 


electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 
TUBING, NICKEL and NICKEL AL- 
LOY 


American Brass Co. Waterbury 988, Conn. 


General Plate Div., Metals and Controls 
Corp.. 402 Forest, Attleboro, Mass. 


International Nickel Co., Ine., 67 Wall, 


New York 5, N. Y. 
Revere Copper && Brass, Ine., 230 Park, 


New York 17, N. 


TUBING, PAPER 


Cleveland Container Co. 
Ave., Cleveland 2, Ohio 


6201 Barberton 


Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. ) 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

TUBING and SLEEVING, BRAIDED 


FABRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin. 
Bentley, Harris Mfg. Co., Dept. M-40, 


Conshohocken, Pa. 
William, 276 Fourth Ave., 


Brand & Co., 
New York 10, N. Y. 

Corning Glass Works, Dept. EM-4, Cor- 
ning, N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 


Mitchell-Rand Insulation Co., Inc., 51 


Murray, New York 7, N. Y. 
National Electric Coil Co., Columbus 16, 
Ohio 


ELECTRICAL MANUFACTURING 








Wire winding on fibre-glass 
core. 


* 


Axial bare pigtail leads 
clinched to ends. 


* 


Ceramic tube filled and 
sealed with cold-setting in- 
organic cement. No blister- 
ing, cracking, bulging. 









% A chip off the old block! Handy, in- 
as expensive, ceramic-cased midget wire- 
Type C7GJ, 13" x 3", 7 wound resistor for tight spots and point- 
watts, 5000 ohms max. Type to-point wiring. Tough. Green-colored. 
C4GJ, 1" x 16", 4 watts, ghe junior version of the famous Green- 
a ee ohm. yx Write for Bulletin 110. 


ord QU 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y 





FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


COMPOUNDS 1 tetis 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 









B-I-W: 
“TEFLEX” 


HIGH TEMPERATURE 
MOTOR AND TRANSFORMER LEAD CABLES 


PATENTED 






















Designed to meet the requirements of electrical equipment operating 
at high temperatures — a flexible cable of higher dielectric strength 
and insulation resistance, smaller in diameter, flameproof, resistant 
to corrosive vapors, acids, and solvents. B.I.W. Teflex cables fill 
the need for high temperature cables operating in wet locations and 
severe conditions. They are made in two standard types. 









BIW TYPE PFCV BIW TYPE PFRW 
Covered with a unique heat and Has an external synthetic sheath 
abrasion resistant braid. May be to provide more durability for 
operated at 150°C continuously. heavy-duty applications. 


Both types are made in all sizes from #22 to #2 AWG in 600 volt rating 
and in high voltage ratings as may be required from 1,000 to 25,000 volts. 


BOSTON INSULATED WIRE & CABLE COMPANY 


DORCHESTER 25, MASSACHUSETTS 
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Of proven design, Roto-Cone vari- 
able speed devices can solve your 
speed-change problems by adding 
to the productivity, flexibility or 
saleability of your product. Exclu- 
sive rack and pinion arrangement 
provides equal lateral movement 
of both discs, therefore belt align- 
ment is constant. Unit is easy to 
install in any position. Roto-Cone 
drives include variable speed pul- 
leys, V-groove driven sheaves, 
wide V-belts and adjustable motor 
bases. 

Write for details or request the 
services of our speed control en- 
gimeers. s 


GERBING MANUFACTURING CORP. 


650-J W. Washington Blvd., Chicago 6, Ill. 


TRACING CLOTH 
Vad ea 
































































@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 


ro opoque IMPERIAL 


If you like a duller surface, for clear, 
ne Gan’ Wt eead"tar th cs oon DOGO GLUED 
SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 




































































































































































































ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ilbs.; Underwriters accepted. 






























































3 types, many sizes, to fit any cord or cable connection. 























GRIPMASTER ALL-METAL TYPE 




















A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 






























































eT Gus, CLICKON TYPE 





















All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


















































ER INSULATED TYPE 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 














































































































WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


aod cd: WALKER OL tal DS 


R MASTER STRAIN RELIE 
AVENUE NEW JERSEY 



























































PASSAIC 














National Varnished Products 
Randolph Ave., Woodbridge, 

Owens Corning Fiberglas 
Products Div., Dept. 866, 16 E. 56th 
t., New York 22, N. Y. 

Varfiex Corp., 308 Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. O. 

868, Pittsburgh 30, Pa. 


Corp., 
N. J. 
Corp., Textile 


207 


Box 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 
New York 10, N. Y. 


276 Fourth Ave., 





General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, I). 
Irvingfon Varnish & Insulator Co., Irv 
ington 11, N. J. 

Mitchell-Rand Insulation Co., Ine 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 
National Vulcanized Fibre Co., Wilming- 

ton 44 Del 
New Jersey Wood Finishing Co., Elee- 
_ Insulation Dept., Woodbridge, 
Ptaio *Phastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 


Varflex Corp., 308 Jay, Rome, N. Y. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUNGSTEN 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi 
cago, Ill. 
ory & Co. Inc., P. R., Indianapolis 
6, Ind. 

| VALE At pperentsee or SOLENOID 

Automatic ms Co., 393 Lakeside Ave., 
Orange, _ J 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Apparatus Dept., 
Schenectady 5. N. Y. 

Magnatrol Valve Corp., 67 Fifth Ave. 
Hawthorne 4, N. J. 

Mercoid Corp., 4227 W. Belmont ave. 
Chicago 41, ™m. 

Minneapolis- Honeywell Regulator Co., In 
dustrial Division, 4466 Wayne Ave 
Philadelphia 44, Pa. 

Skinner Electric Valve Division, Skinner 
ona Co., 130 Belden Ave., Norwalk, 
Sonn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

VARNISHED FABRICS. See Fabrics, 
Insulating. 

VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. AJ-20, 30 E. 42nd, 
New York 17, N. Y. 





Borthig Co., Inc., George C., P. O. Box 
115, East Rutherford, N. J. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Celanese Corp. of America, Dept. 5-A, 180 
Madison Ave., New York 16 | # 

Du Pont de Nemours & Co.. Inc. E. I., 
Finishes Dept. Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc.. 132 
Walck Road, North Tonawanda N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plasties Ave., Pittsfield, Mass. 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 
Irvington Varnish & Insulator Co., Irv- 

ington 11, N. J. 
Mica Insulator Co., Schenectady 1. N. Y. 
Mitchell-Rand Insulation ~~ Inc., 51 
Murray, New York 7, N. 
— Electric Coil Co., , 16, 
hi 
Westinghouse Electric Corp., Dept. 212. 


P. O. Box 868. Pittsburgh 30. Pa. 


Zophar Mills, Inc., 117 Twenty Sixth, 
Brooklyn 32, N. Y. 
VIBRATORS 


Aerovox Corp., New Bedford, Mass 
American Television & Radio Co., 
Paul 1, Minn. 
Mallory & Co., eS Bs 
6. Ind. 


St. 


Inc., Indianapolis 


VOLTAGE REGULATORS. See _ Regu- 
lators, Voltage. Transformers. Variable 
Voltage. 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, 
Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 
Bakelite Division, Union Carbide & Car- 


INSULATING. See Specific 


bon Corp., Dept. AJ-20, 30 E. 42nd, 
New York 17, N. Y. 
Biwax Corp., 3445 Howard, Skokie, III. 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Inc., 51 


Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 

Zophar Mills, Inc., 117 Twenty Sixth, 
Brooklyn 32, N. Y¥ 














WEDGES AND PEGS, ARMATURE 


General Electric Co., Chemical Dept, 
8-11, 1 Plastics Ave., Pittsfield, Mass, 

Insulation Manufacturer’s Corp., 565 W, 
Washington Blvd., Chicago 6, Ill, 

Mica Insulator Co., Schenectady 1, N. Y, 

Mitchell-Rand Insulation Co., Inc.. & 
Murray, New York 7, N. =. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

WELDING EQUIPMENT 

Allis-Chalmers Mfg. Co., 937A 8S. 170, 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. (ARC) 

Murray Mfg. Corp., 1250 Atlantic Ave., 
Brooklyn 16, N. Y¥. 

Westinghouse Electric Corp., P. O. Box 


2025, Buffalo 5, N. Y. 


WHEELS, BLOWER 

Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wisc. 

WIRE AND CABLE, BARE 

American Brass Co., Waterbury 88, Conn. 


(Flexarc) 


American Steel & Wire Co., Cleveland 
13, Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. 


Electric Auto-Lite Co., Port Huron, Mich, 

General Electric Co., Construction Mate- 
rials Dept. Bridgeport 2, Conn. 

Hudson Wire Co., Winsted Div., Winsted, 


Conn. 

nesters Sons Co., John A., Trenton 
2, we A 

Rome Cable Corp., Dept. EM-5, Rome, 
N 


Standard Wire & Cable Co., 
Blvd., Culver City, Calif. 


WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
(X) 
North Main, 


9608 Venice 


Coaxial Cable 
Alden Products Co., 117 
Brockton 64EM, Mass. (C) 
American Steel & Wire Co., 
13, Ohio 
Anaconda Wire and Cable Co., 
way, New York 4, N. Y. 
Belden Mfg. Co., 4633 W. 
Chicago 44, Ill. (ABTX) 
Boston Insulated Wire & Cable Co., 
chester 25, Mass. (BTX) 
Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. (T) 
Cornish Wire Co., Inc., 15 
New York 7, N. Y. (BT) 
Electric Auto-Lite Co., Port Huron, Mich, 


(AB) 

Essex Wire Corp., Monticello, Ind. (BT) 
Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J. 
General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

(ABCX) 

National Electric Products Corp., 1318 
Chamber of Commerce Bldg., Pittsburgh 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. (TX) 

Rockbestos Products Corp., 
4, Conn. (AT) 

Roebling’s Sons Co., 
N. J. 

Rome Cable Corp 
x..¥. (BP) 
Suprenant Mfg. 
Sprague Electric Co.. 
Boston 7, Mass 
S. Rubber Co., 
New York 20, N. Y. 


WIRE and METAL FORMING 
MACHINES 


Nilson Machine Co., 


Clevelnad 
25 Broad- 
(ABCTX) 

Van Buren, 


Dor- 


Park Row, 


New Haven 
John A., Trenton 2, 


Dept. EM-6, Rome, 
Co., 109 Washington, 
North Adams, Mass. 
(BTX) 


U. Rockefeller Center, 


A. H., Bridgeport 5, 


Conn. 

WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Tl. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted, 
Conn. 

Rockbestos Products Corp., New Haven 
4, Conn. 

eae s Sons Co., John A., Trenton 3, 

J. 

oiies Cable Corp., Dept. EM-6, Rome, 

WIRE, RESISTANCE 

Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. 

ZINC 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Bway., N. ¥. 
5, Mm. F. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y¥ 





ELECTRICAL MANUFACTURING 





ad UES: 


(ste 


Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes ... PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
ances plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0" 


FOR A 
431) rr yas) 
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PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


LAST CALL 
FOR ENTRIES! 


JUNE 30th is the final closing date for entries in the 
12th ANNUAL ELECTRICAL MANUFACTURING PRODUCT 
DESIGN AWARDS COMPETITION. If you were planning 
to enter your new or redesigned product in this year’s 
Competition there’s no time to lose in wrapping up 
the story of your design accomplishment. For details 
on eligibility requirements and procedure, see pages 
106-107 of the May issue. 


SAUEREISEN No. 1500 
Refractory Insulation 


lt Wew/ [73 BErrer/ 


Here’s a new light-weight insulation which 
can be poured, troweled or moulded to 
any shape desired. High insulating prop- 
erties, resistant to fire, heat and elec- 
tricity. Hardens by chemical set. Superior 
to mineral wool or spun glass. 
Its ease of handling and moulding makes it ideal as an insulator 
for electric ranges, and other electrical appliances. Write for in- 
formation and prices. 
.. $2.50 


TRIAL ORDER — 10 Ib. lot for only 
Sauereisen Cements Company ° Pittsburgh 15, Pa. 
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Increase Durability of 
Thermocouple Lead Wires 


More durable insulation of lead wires means: 
greater permanency, less replacements. 


i eo 


Extruded Plastic and 
Braided Overall Insulation 
Solid Wire 

Longer Life than Rubber 


Our Type PC is rec- 
ommended for most 
Industrial Applica- 


Our Type PPFT is 
suggested when ex- 
treme flexibility as 
well as long life is 
required. 


Plastic Insulated with Ex- 
truded Overall Covering. 
Stranded Duplex Twisted 
Wire 

Approximately 1%” dia. 


These and other Thermocouple Lead Wires are made of 
standard thermocouple materials and insulated with asbestos, 
fiberglass or cotton. Write for Wire Section 30N. 


Consult us for Thermocouples, Pyrometers and Accessories. 


7NO ELECTRIC CO. 
FAIR LAWN,N.J. 


Cad 
Double Locking 


a Ya 
Kee ane 


...and save money, too! 
This ordinary 


assembly— 
becomes a 


vibration-proof 
assembly 


@ PALNUTS are 

available in a full 

range of sizes, in plain, 

parkerized, cadmium and hot-dip galvanized 
finishes. Send for samples and literature. 


The PALNUT Co. 


66 Cordier St., Irvington 11, N. J. 





Rotor Shaft 
Assembly 


Shading Coils 


Patented Capillary 
Oiling System 


Terminal 
Shaft 
Assembly 


Sealed Geor 
Case Assembly 


Unique Oiling System 
Prolongs Timing Accuracy 


Capillary action in the spaces 
between each bearing and capil- 
lary plate of Telechron Timing 
Motors draws a specially formu- 
lated oil from the reservoir at the 
bottom of the sealed gear case. 
This keeps bearings and pivot sur- 
faces constantly covered with a 
thin coating of oil. Oil creepage 
along the shafts, pinions and gears 
maintains complete, continuous 
lubrication. Brass terminal gear 
baffles meter the right amount of 
oil to the terminal shaft bearing 
-..cutting down bearing wear 
and making the sealed-in oil sup- 
ply last for years. 

This oiling system is just one of 
many reasons why all Telechron 
Timing Motors are instantly, con- 


stantly synchronous... and why 


designers concerned with split- 
second timing or precise control of 
lightweight moving parts invari- 
ably specify Telechron motors. 
If accurate timing enters into 
your product design, talk things 
over with a Telechron Application 
Engineer. Backed up by the ex- 
perience that makes all electric 
timing possible (virtually all fre- 
quency-controlling master clocks 
in power stations are made by Tel- 
echron), he can probably show you 
how to save time and money by 
fitting a standard Telechron motor 
into your product. In the mean- 
while, get complete data by mail- 
ing the coupon below. Telechron 
Inc. A General Electric Affiliate. 


TELECHRON INC. 
30 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron 
Synchronous Motors. My possible application is: 


Instruments 0 

Timers 2 

Electric Appliances 

Cost Recorders 

Advertising, Display Items [J 

Juke Boxes 0 

Air Conditioning & Heating 
Controls 


262 


Communications Equipment [] 
Other (please fill in) 


(C) Please send new Catalog |e 


ee Telechron Type B Synchronous Motor. For 
switches, recording-controlling mechanisms and other 
medium duty controlling purposes. Other models avail. 
able with lower or higher torques for light or heavy duty 
applications. 


Controlling the timing of heat regulators is typical 
of the jobs well done by Telechron Type H3 light duty 
motors. 


Most time-stamps and recorders owe their accu- 
rate timing to Telechron Type B motors because such ap- 
plications demand a motor that is instantly, constantly 
synchronous. 


COMPANY . 


orate... 
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Electrical Manufacturing Advertisers 


Accurate Mfg. Co. . . 253 
Accurate Paper Tube Co. a Macnee Bibi 257 
Accurate Spring Mfg. Co. é 226 
Ace Spring Mfg. Co., Inc. 255 
Acme Electric Corp. 238 
Acme Wire Co., The .. : .. 194 
Advance Electric & Relay Co. 250 
Air Express Div., Railway Express, Inc. 237 
Akron Porcelain Co. ‘ . .85, 258 
Alden Products, The j 217 
Allen-Bradley Co. ove ke Oe 
Allis-Chalmers cease 203 
Allmetal Screw Products Co., Inc. 178 
Aluminum Co. of America 227, 255 
Aluminum Goods Mfg. Co. 137 
American Brass Co., The . 42, 43, 233 
American Cyanamid Co. ; .. 239 
American Gas Accumulator Co. 206 
American Hard Rubber Co. 256 
American Screw Co. 123 
American Television & Radio Co. 231 
Amperite Co., Inc. Sim ; 228 
Anaconda Wire & Cable Co. ; ; 27 
Armstrong Cork Co. . 59 
Arrow-Hart & Hegeman Electric Co. 61, 62 
Associated Spring Corp. ets 131 
Automatic Electric Mfg. Co. .. ra 245 
Automatic Electric Sales Corp. .. 26 
Automatic Switch Co. ; 254 


Bakelite Div. Union Carbide & Carbon 

Corp. _ . 205 
Baker & Ce., Inc. . 239 
Barnes Co., Wallace Div., Associated 

Spring Corp. ; 131 
Barnes-Gibson-Raymond Div., Associated 

Spring Corp. ; 131 
Beaver Gear Works, Inc. 247 
Belden Mfg. Co. inside Front Cover 
Beryllium Corp., The ..... ; 30 
Biwax Corp. . 259 
Borthig Co., Inc., Gesese C. 223 
Boston Insulated Wire & Cable Co. 259 
Bradley Laboratories, Inc. 169 
Brainin Co., C. S. .. ; 190 
Bristol Co., The 152 
Bristol Motor Co., The 170 
Brownell Distributors, Inc. — 
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Now available is a complete new line of standardized A.C. 
Synchronous Hysteresis Timing Motors by A. W. Haydon. 
These new motors are of superior 


design and performance . . . have HIGH TORQUE OUTPUT) 


a high starting and running 
torque . . . and are extremely quiet 


SH val Siitibey, in operation. You can effect ap- 
PH 4 preciable savings in motor costs 


by using these new Haydon 





@ Long Life 
* Wide Range of Voltage, Speed Standardized Timing Motors on 
and Current Ratings your product. 
@ Welded Construction 7 a ee 
@ Shaded Pole Starting She Sidaeiline tileaiin? Saale 
’ + ‘ ime. 1 » 
® Capillary Lubrication cael 4 a 
5 cf AYDON can be supplied specially 
Write today for Catalog Sheet Giving po oll volume £e- 
Full Information On Standardized COMPANY 
A.C. Timing Motors 232 NORTH ELM STREET E 
WATERBURY 20, CONNECTICUT 4 
Design ond Manviacture of Electrical Timing Devices E 
264 ELECTRICAL MANUFACTURING 
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On big jobs or little ones it pays to Tele advantage of Master’s unusual 
ability to supply the RIGHT horsepower, the RIGHT shaft speed, the 
RIGHT construction features, the RIGHT mounting . . . all combined into 
one compact power package. 

Don’t put up with ie) ay CET a ol tea LMT a Selo aiale) 
these advantages. Master Motors, available in thousands and thousands 
of types and ratings (up to 150 ‘ale IMC elo ME Utell Zol teli ie (11 
dik 1 oe 

Open, enclosed, splash proof, fan-cooled, explosion proof . . . hori- 
zontal or vertical... for all phases, voltages and frequencies Re Sale LL 
speed, multi-speed and variable 
Tre oe Lo Lael 
flanges or other special features 

.. with 5 types of gear reduction up to 432 to 1 ratio. . . with electric 
brakes . . . with mechanical variable speed units . . . and for every type 
of mounting .... Master has them all and so can be completely impartial . 
in helping you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master’s broad line and you can 
increase the saleability of your motor driven products . . . improve the 
economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 





NEW HANDLE MECHANISM 
FOR AB BREAKERS 


you can 6E SURE.. te is ‘ 


Westinghouse 


NOM .. greater electrical protectio 


for machine tools 


Here’s a brand-new operating handle mechanism 
that’s tailored to machine tool needs. Designed 
expressly for use with AB Breakers in control 
cabinets, it provides maximum convenience and 
safety for operator and maintenance men. 

The new handle mechanism is simple, positive 
and lower in price . . . the result of extensive 
Westinghouse engineering and development, in 
co-operation with machine tool builders. Installa- 
tion and service are simplified. 

A striking new feature is that the unit assembly 
is mounted on the cover of the control cabinet, 
rather than on the breaker inside the cabinet. 
Handle and unit assembly, unmounted, are fur- 
nished as a single piece. 

Among its many advantages are positive handle 


indication; interlocked handle, which prevents 
opening of door except at “Open Cover” position; 
emergency access; slam-proof mechanism; screw 
driver adjustment; pistol-grip-type handle of 
high-strength aluminum alloy; easy assembly. 
Call your nearby Westinghouse office for more 
information, or write for Bulletin B-4590. 
Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pennsylvania. J-30011 


AB CIRCUIT 
BREAKERS 
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